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(57) Abstract 


Cytotoxic T lymphbcyte-stim^^ induce HLA-restricted itsf^ 

derived from CTL epitopic rejgions of both HBV surface arid nucieocapsid :arilige^^ : in the treatmShtalSd 

prevention of HBV 

RBV yacdnes am such as Jipid-contahiing compodti 

responses. The peptides are also useful in diagnostic methods, such as predicting which 
developing chronic infection. V . ' C<;.v 
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HIA^STRICTED HEPATITES : B A^RtJS CTL EPITOPES 

\ ;: : • Elated Application^ ■ ■ 

TO . 
: . u.3v Serial No a : -.v; : ^j- : '. 
coht inuat ibn-ih-pa^ of U.S . Serial No ^ 07/827/682 tilled 
' 10 ' ' January 29 > " 1992 > which is '.avfaont^ 

':, 07/74^/568^ f £ it j^cafji; -il^uf^^^"! 'i^^BA^^pw^i^ : 't&:/0:^^ 

incorporated herein by 're'£ereriice5 ; ^' : v 


■ Background of the Invent Ion 

15 The hepatitis B virus (HBV) is iiipt bel levied to be 

directly responsible for damage to hepatocytes, Respite its 
■ ' prediiection >£" or-" infecting such?^ . • non-viral hps t 

factors arve implicated the pa^ogenesiS of hepatit 
is suspected that a variation in ijourruh Responsiveness to ^ 

20 infection may account for the wide di v^s i ty of syndromes 

associated with HBV infection. 

Fpllowihg an acute HBV infection , approximately 90% pf 
affected adults rec immiinity 
to the virus/ althp of the inf eptipn 

25 during the aciite phasei can itself ^ In 5«-10% 

of infected adults , a chronic HBV inf ect ion become s 
• ■ established. ^ Chrb HBV infects 
asyxnrptoiaaticlc state tp cphti^bus h^ 

necrosis and inf lammatibn , and in some instances may lead to 

30 hepatocellular carcinoma. Children ^ HBV infection, 

particularly ^ less than one year old; often develop 
chronic infection and represent the major source of chronic 
infection* Worldwide, nearly 200 mi^ iare 
chronically inf with HBV. /^Andv finally r in a : .:sxiiall- 

35 percentage of HBV inf ect i ons ( 0 v 1 - 0 . 5% ) a fulminant ; hep^titis-f: 

results in such extremiB ceil death I in t^ that /-fewer :: - : v "; : 

than one-fifth to onerthird of these -patients su 
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The immune response to hepatitis iB virus is as complex 
as the disease. A variety of humoral and cellul ar responses 
have been identified regions of the HBV 

nuciepcaps id core and surface antigens . T cell mediated 
^&tp^' : ; claiss I major 

! histocbmpat^ 

lymphocytes (CTL) , is believed to play ail important role in ' 

well as several other viral 
infections . CTL recognize aihtigen in t^ form of small 

lo peptides in association with the glass I histopompat ibil ity 

^nol^cules> ; v The antigen-spec i f i£ CTL , When ^tii^ 
■ secrete mediatpts M and • ' V 

■ Eliminate infected cells 

individual 's recovery from the infection^ studies 

15 suggest that the T cell repertoire of class I-restricted 

responses is f ocmsed on ^ number of discrete 

immunodbiainant epitopes pf a viral proteih (Braclale et al. # 
Proc. Natl . Acad. S g i ^ USA 86: 277-2 8 1 (1989)) , for many 
viruses f including tixe hepatitis viruses and particularly HBV; 

20 few epitopes have been identified. See also fiarnaba et al. , 

Nature 345 : 258 (1990) have identified an All restricted 
epitope while Jin etal . . J: Era. Med. 168 : 293 ( 1988) have 
identified an A3 restricted epitopie. Aichele et al . , J. Exp. 
Med. 171: 1815-182 0 (1990) , have demonstrated induction in vivo 

25 of ah antiviral CTL response in an MHC ciass-I dependent 

fashion with a peptide from the nuciebprqtein of lymphocytic 
chor ibmenihgi t i s virus. Recently/ Kast et a 1 r / Prbc. Natl. 
Acad. Sci. USA 88:2283-2287 (1991) , described to 
of Sendai virus-spec i f ic CTL in yiivfi us ing free synthet ic 

30 peptide derived from the hucleoprotein to confer protection 

against subsequent viral challenge . 

It has been suggested that hepiatocyte injury during 
HBV infect ion may be mediated by an HLA class I -restricted CTL 
response to HBV aht i!geil ^ i ; Iiv attempt in^:;-;- t;o:;;:- ine the CTL 

35 ' response to HBV, it has been shown that- peripheral blood 

lymphocytes from patient s with acute and chronic HBV may be 
able to kill autologous hepatbcytes in vitroV but the 


spedif icity of tte cytol^ici a , its HLA restriction 

ele^eirts , • ,• and eel lular ph^btyp^ Were not established. See, 
Mbi^elli et al. . J; Iiamunbi^ ( 1982 ) and Mb^elli bt 

5 " Mbiriyama et • ^ " : (1990) ; ' reported , ^^|^the : ";- 

'. Xr-i- class ;i-r^strl^^ 

ototoxic T ly^hbcy tes and by envelope-spec^ antibodies . 

.;aS;:IL^2:vip| 

v f o|- adtiy^ itp; : : provide vt&bse J 

1]^^ " : ; \:^iiee; f^^p : -; 

15 " conc^Dt of V.iinH^ 

productiori has : no cbn^eliing 

'-^ -fbr^tJ^ 

•:')^-'-:- : ^;. ^« v?7-7Q J. Immunol ; 21; 1555-1558 

20 " ■■ : ? :.:-;< 19 9 <^s Pbrm^C Annals N.Y, Acad, Sci^ ;51-6b \|- 

■ ... . . ; ;: : : ;.:|i9.9'ii f; '-: ; ' " / ^3 ■'■■ r;; l ,; 

\ irid with . HBV ^e;:;;^ 

■ • :: " ' of de^lbpirig 11^ 

' arid coristil^ extr#^y reservoir for spi^adin^ 

25 • dis^itee; ^ ,'the- ;; ;iini^ 
• systeW to respond to 

^ appropriate HBV antig^s and eliminate their • iniect ions> ^ or 
\. : --;be: ^ie feo preyer^ frwi an acute HBV irif ectibri '. 

>^top l^ j^^hic^ stagel; 7;^|S^hef f i-afif^/the presently a^ 
30 vaccine provide only ^ 9>6% prptection among tl^se^ Wf^k 

^ ii^rg^^ 

inbreasiri^ or div the Vaccines 

to elicit a more ef f ective iimunity • Means are also 'x^0edk:k : M 
for predicting which patients with acute HBV inf ectibn- •; -ar^et ; :k'M 
35 likely to develop ch 

ti^Mtaaeri^^ earliei^; ^fl^l^ij^ 
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sii^risii^Iy; the present invention fulfill 
related iiieed 'i''/: 


■ 5 ' . ■ : fniflmiary of the Invention 

. pre^eiit provides ^epti^e^ which ' induC^: ; ;'T|r 

: . imc class I : responses against - HB^ ^ntigeja. 

^j00^Mi p«*p t ide£ of i^eres t are derived fr*>m segu^ 

•:^-^(^ 

:: v> : : . ^^odimekts:i 

a iffl^ c^ptoxic;|Cm^ 
• 10 ^TOen^^^ 

' ' Sei^ 

; biy£^ - (HBenv 32 9^ ^^^^S^-^^'^S 

^^^^ Y k 

T^^Phe-Val^dly (fbr stibtypes ayw and adyr j . Othetr pept id^ 

;..: : i6'-l •••••• einbpdi six to thirty -'^inp^aci^ 

:" : -V: : a£:-- least seven amino acids from the HBeny sec^ 

ayw) ^'-••Tn-y^^ embodiments a peptxdhe is; derived from HBV 

:: ^ -25 % >• : : : <. .• . ' :• core : kn t ig£n : s eguerice •' r egi on die s ignateci 80? v 0 3 :■ =;( HBc 9 a q y ; $ 

: se<^ence^ 

■ : : optionally flanked;^ a£ pne^ ^0:3^ . 

v;-^ deletions;^ 
: ; ' : ' • ;adci± t: i ons • - ; inair;: : be. made ; v : ; t o -t:he peptide- 

the peptidb to stimulate HBV CTL activity or : '.act -^ssarr^ m^W- 
Antagonist i^ adversely affected . 

In;;:the:: : yaripusVp 

• •' •3 : 5- :' : ;v .' Understood that ; :: the^ peptides can be c^ : : e> 

•. via polyn^rizat ion or conjugation, • eacto-^ .^0^0^ 
". -larger homopolymers , or- with different peptides to form ; 


5 


heteiropoiymers . In some . instances peptide >'i 

;v- ; :;x ; ;V;, :: : : H \!in-!\:a:;Con^sition: as an actox^ure will no^ inked i The 
• ]M i^ ; 'CTL : ■ ■ indue trig peptide pan also be lilike^i to a, li^ 
• .;, . ♦ • : :; - : " • capable : ' : of Bnhincing ar T ^ 

• to ■ a T helper peptide yhic^i^ a ; : >•• 

. , % .^1)^ or ' maiy ix^ed - ; tavfc<^^ 

ajtd a T helper peptide > for example . KISj^ 
; ; - ;-: jr^Ivaipox: " peptidie^inay.Vbe' ; ;eittier : ^;;th^^ 

10 • 'j: Compositions are iprcrvri pon^irise a ^^pt:id(§ : of -v---. 

invention formulat with; an additicm^iiS 
W^-ffVipbsom^:, •; ah adjuvant -M^or a phiira D 

j;:::: 1;^gm^tl^^ci^ ^<sf : i treat ing'-^ W^^-^k 
• ; /. ; ' : : ' ' ifM i - !; -effort; • fcb prevent ^p/;^ c^^ic 
or carrier 6tate • ■ MeUipds for treating chi^niG H 

states are also provided , ; : ^ere jlt^e;- 
: p^ cbmppsitiohs -vare "La^inistfetea^' tp- ;: Jjtif ected''^ : ;-; : -, ; ; :r 

i^ s in :-.amoimt3 ; :"]SU^f iq 

20 effective CTL iresponses against HBs and HBc epitopes . For 

. ffff, ' t^atih^. itAiese. infections it: be pafticnjLl^ 
j. 'W : ? : :c^^ which iriduTO 

: responses against HBV aivtigen with other pep t ides '^0oci^p^-ff\ 
t±tat induce immune response to other HBV ,,,ant ig^s. i ip ;^reat ^ 
25 - i^ ■■ individuals with chronic b^ c 

compositions may be adminis teted with ; euti ;in^ 
.^jaiyvf^ dq^ge oyer a p&r ibd ; oft|i1ti^ 

• ffff -\ [ neces sary • to xesplye^br : s^ 
; V Vaccine;:- c^ 

• • >:v; : ^ from an acm£e'.|i 

vaccine compositions compiri^ 
• " amount of a HBV peptide ^iqh induce^ a MHC class I ^stribt 

CTL response .-■ • In the ca^p qf 1^-^ 

■ ■■ ;* : 35- ■ ^'n;.;' :: ;..tie;:ipeptide' .can' be derived from any pf ^ 

{ £ W ; [Seq. ID No- 1] , 7?9|<^ ■ 

Nbi 7] 799; ip (HBeiw^^^); [ Seq /^i^^No . i ] 



. (HBCgiliio) [Seq. ■ ID No . ; i] > i**n^ 

v/V;; : /-.l com^is^ 

^ ^ * ■ or:';th^ 

pro^c^ 

5v ; a 

; the> T ii^ip^r j>ep t ide depends •;;->ip^ 

piroph^lacitically br t&israpfei^ ■ . 

/ or ^ -tderiv^Tf 
v;;prot:eins^ 

15 •;: . • ^influenza; parainfluenza^ • : 

... jri' the cise of iit^^p 

. - 125 tetanus toxoid 830-843 sSnd^ 
; . : helper : p^tides inay %e^ad^^ 
: s^arately wi^^ 

• CTL and T helper peptides -ar^-'li^ 

25 .,: :: ' peptide^ may Gomprise a^ s ' 
■ ' 'fresid^ f 

• used to determine jpres^n^^ 

30 ■ ; . whicti;-;a^ 

surface or hu^ ;i;antige^ ^-^selnce :;o£:!;;;su^ 

V deteraines whether . the individual o^ 

• to developing chronic -HBV^i^ebt^ 

35 "'indiyidual : of interest is ;su£fe^ 

i^v-"" v : Inflection • v:;;-'; •• .V^w • & \'-:t:' : W<- -. : ^oi;': ; :L r " .-V i :• : --r;^ V : 1 ! • \;. ?■ ty'^X^ 
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OFig^ 1 depicts tte results of in^ of HBV 

■■■f 'y = transgenics m ! HBV. : 

,;• , : Panels ^ l^nsg 
>i^sti^ 

' blasts eatbh -piaS^ o|^^ Af t;er 9 : 

Jv^jfe'-^.N ;<i^.'ieff£ct^^ 

ftin^ 

% : '^-^ •. 
• ;:-i:5ti; : : - ^jsK^fcsW 

activity ag^ ; in . • 

: .t ;:V t^ 

Fig. 2 illustrates of A2.1 

■ > : ' transgenic GTIi. 0^ . : 

:: -20 ' ':" • ■ transgenic of • : 

the four dif f4^nt pep^ with 

labelled presence pr absence of the 

:V- : ' ' HBV peptides used for the re^t imulat ion £ 

: '2'5- - . ' Fig . ; 3 .iiilistrat HBV . : 

' ; --v^tide-specifi^ ; 

1:raii^genic mice yi^;;^ x^. HBV- ; 

. primed ^an^eh^ 

^ s^genei , 
: ■ 36 - effector cells were ' 
. labelled Ju^s^ M . 1/K^ target cellis in or 
"v: : absence of the appr^ri^ 
*J-;:r- the CTL activityv^ ; 

Fig 4 . The e^ 
" 35 with peptide coat^ ^ 

/ . : by restimulation /with Pp^^ M ; l/# ceills . ; 

six days after^^^ were ". 


■ • assayed 5 ^<^ labelled %rkat ... 

W,: 'ii^edvff piT; ttie pi! iiis relatfe^ ; Each panel 

;/ :Jv;y:r^ . peptide In^ • 

5- : :' - : V^^^ . S&e '^r^eS -}^^%&B&^jsiXB^ 
W : : i^x<^^::^^> e^pti ;. pahelv ;: :, ; jg; 

.^'^ wl tli the ;HBc|'^ 
hciip^r ^ alone. )^ 

' ■ 10 idb ' fig: 6 f 1 675 w 2 3 ( T helper it ope) in Coinpi e t e F^euiidjis ; 
•••• Ad j uVaii t • :• l( CFA ) ' foilbwe^ 9 dayslla 

'^.•'fc:h; :: l:: : a£phe .j^-^plenb f ozh 6 • ; 

v. : :::. : ;-d|ys. ; in,:-^e had been incubated ■} . 

- --.15: -;; ' ^ 

fpres^h^ (875.!^ 

20 when with HBC18-27 

^8#5vl5^ s imilar to that 

: ;-.;f:;;:Jod^^crib : 
: ; : than I FA alone fpr : 

j in vivo CTL priming • ' • 

was det eqted in 50% of tie ;|mid T helper 

jl-jji ) ' inixed ;•;!/• 

j^tpt6c6l; : - was||^i^ - 

Figsv ; iy5^ 

30 r; (875.15) ' CTLJ iy; 

: : ^aciti^iiy ? wa peptide ^ 

- ■■ which ^ t-: : helper j;:an4 

" vii ^ that 

''ih':'Figs'w;i>:;:S ' ; ) : %- .•••;y' ; ;v 

35 -^Fig . r;9-- : illus^rates 

.•>;', : ;(87i5^15|^is^eqi : pri^d;:|;l; : ;' 
with^^p CTL Epitopes 
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weret ; linked via peptide bonds us ing ah exemplary spacer s^ch | 

/; :vFigs r ; : : ^ 

: : E that previous priming of helper T 

^ cell^ for in vivo priming of HBc 18-27- 

and 902 •02. CTIi 
with 

pepti^^ 902 i:i0i { 'i;r;"( ^ 0 A) pir" : - ; 902 02 {Fig • 10B) alone wittiqut 

V-;:'it&e ^ 875 .23 in CFA • 

■:ip". : " : 

ti^Mi^M-. :*.6 : 8^ahd-;^ :';fd^^e;;;w^ 
th£ pre 

^; ; : : ^ s^feci^ic ! : / d&oir:i: HHBfci : : i ;::S=>y; primix^ wi^ a peptide . containing 

■ . : :^mcr^ toxoid 830^8^3 (human helper T 

:■• ceir ^ ; cells • wee assayed against : 51Cr • 

■ labeled : Su£i^ present or absence 

.^i^^ cetlls in the presence or absence of . 

had been transfected with HBV 

; : 25- : ' ; : \A' : .V;Pore.vV-.; ^^'l-.^-l.yt ' 

• Fig^^ for GTL ., 

^ ■ CTii '^g-0-i 

>■.: lines 110 ;;;a^ obtained f r; offi ■ | 

: '$ofr% : ; :^ 

W^i '^i-^ CTIj lines 110 ^ assayed f 6r 

liy^ic: activity^ ^ release assay^ using JA2Kb ; cells 

J|f( P^ri^l - : '!fy^^i§v^\7 .ri^nel' B = 79 9 • 09 vv • 

..35^ overlapping 9 ^ 0 mer s ) . Ji^l . . ■ . . 


- Description of the Specif ic Frnhndiments 


- The present invention ' provides peptides derived from 
tie i^feiwcappe^aritlgen (HBenv, also referred to as surface * :. 

5 \ : yr |l antigen; or -xia^^^pai^ctaKB (HBc) pro^in sequences 

( i? for use in c^mpbsitibns and methods for thte^ireatanent,/ * / 
prevention aM diagnosis of HBV infection. The peptides are 
capa^ie|ofj inducing MHC HLA class I-restrict^yCTL responses 
'/''^■'f^'^fp^ed- dells\ /The stimulated C^L, which : secrete 
:;.;ip lymphokines :(e. g., gamma interferon) and liberate; products . 

(e.gii proteolytic enzymes; such as serine es^e^asesj that 

:: : :;^ansf e'cted c killahg, are able to 

^:jL;$ I ilintierrupt' :br? substantially:'; prevent chronic HBV i^?|qtiori. In '. V : 
.' Has-S cimfiinatibn of an effective ' :^btbxib ; 

* : ;V,: : c^ll;:response':and\ a protective antibody response to Selected; : j; : 
• .;''.:/ ; ;-';:':it,; : /'%:^ in-preyen^ihg^or: 
terainating ah infection . ■ " . : : " £ 

] : ;ta"-pf ef «£ed' embodiments the;Vp>p1:ides ; %bf 
If 0|f e derived? froln wi^ii| the HBV surf ic^;>intl^^'6^1^:j "pd 

and • prebb^ i :;> : In:, : mor# / : ' 
l^^^fred? ^e^pdlmehts described herein i^e/CT^indyci^/: 

■^-;2S^M799^b}j <pr t^e region HBc g (peptide 802 r 0?)V ! the 
"Jv^ s '^||^|^^i^r'-d-B"' ^bi^^lni^Jj^v^s^^lb^aft et al>^^lia£ure|^l: 646 ; 
$:Ui;:i^y%< (^39p; i^dti is |incbrp^ated terein ; ; byfxef ere^e^. • ^ : 

B y- "|CTL inducing peptide" or M bii^pepti^e , ' of the ^ ; 
present invention is meant; a chain of at le;ast ;?fbur amino acid . " 
3 ii ?f : residues > preferably at least six, more preferably eight to .^j^; 
4 v: fourteen . residues / and usually fewer ' 

I than about thirty residues , more usually fewer th^n about . : 4 
} t^entyr-fiye, ahU preferably fewer than fifteen > e;g. , - eight to 
'}/ : fburt§en amino acid; residues derived from selected epitopic , rW:i 
:; 3 5 regicms of the HBeiiv or HBc proteins, of such other epitopic 

.'/,"'. - vS; - j£ regions: of other ^potential target: antigens , such as tumor ^ V 

^;r ; i^ ; ; : :; : asspciated antigens i including , but not 1 im it ed to , renal c#ll : 


■■■ ^G^cinpiaa , breast cancel; • barpinoen^^ 

. ■ . ;\';;liie^titisv'C ■ antigens , ^st eiri-B 

•.. 5 ■". . . . With respect to hepatitis • B, as set forth in '' : -i&v&f-''} 

; ;->\v, ! detail below; . usiu2tiiy at least f our > sometimes s ix , % pfteri 

'S^y^ri; or more ' res idues of tlie peptide or a ina j parity 6f ''10.;:'.-:^? 
:§;0, ac ids p f :\ that, .-peptide';/ will ,;-be : . ' £d^t ic^l or ' • homologous when 
. ^iV-. cpi^%ed : to the porrespo^i 

(Riptide 799 ^10) >- :: br::- ttii ^^j r^ /6d2iv03)^: ;: -i;:; 

&1 peptide. :Viil .'.'p:^ 

^••v : ■ occurring HBV : prpteins <ahd £ ragmeiit ^ 
some 

$£;c^^ • native fragments or particles ^ The ^erm peptide 

== 20 is used i^ with polypeptide in the preisehtl'-Hri 

> -spiBdif ication to designate a s^ies of amino abids connected 
-^P^the. other by peptide bbnd^ ta^ ■ alphail^ih^ 

;V ^jsvpdi peptides can be a variety Gfl en 

"'■ ^2 5;;;; ' - : in itheir neutral (uncharged) , : . f binns or ' in forms ^ich^are-;/:^:' 

s alts V and either free of modifications such as gly cosy lit i ph ^ 
■ : :^:,:v-x*i4®.v retain; oxidation , of phosphoi^lat ion or boritainii^ 
% w^iit ica t ions , • : ' subject to the ; condition that ' the mpdiiib^ipn 
not de^ the b iological ; act ivity pif title polypeptides/ a 
.^3&----> herein described • 

•^i^ peptide yill be as small as possible 

acti^il^ bf the large peptide. : ^V^Mpbss,ible>;-' it may be -^^-^ -i>(^ 
to - optimize peptides of : tb :; ;;: ; a:i • : 1^ bf :• > . 
;.f3^ twelve amino acid residues, ; cbmm^ 

: : ;: ; ^e^ processed viral peptides ^ \. 

^••.•ciclas^ 1 ;-; I mblecules on the , cell surface. See gbribf ai ly , . : ' 
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: Schumacher et «il . , Nature 350 : 7b3j706 ( i?91) ; ^^M^^%£ 
"". •. '•;«*! Mature 348 :213-216 (1990) jRp^fe^e;;^/ : al > : ~E2&^^ 
348:252-254 (1990); and '.Fa-Ik et al^^r^ure ;351 : 29:0-29&<:: : ; • 

(1991) ^whjfch^^ 
?: ; . bioib^iMi ac^iyity is meant vtle; : ;:|*iii|y ^1kpv-^34»4 
,/. e^TOpriate Ifflfe molecule and, in the catse. of ; |jpejpt^d^. u>eg|^||;: 
-"" for stimulating CTL responses/ /induce 7a*CTL* re^onsej ; ^alnst;^ 
. ■ HBV ahtigen or antigen mimetic. In the case Of a peptide ;| 

analog antagonist, the analog will have bioldgica^a^ 
■' it competes wi£h the peptide for binding; to the MHC mole^le^<; | 
■ and has a Substantially reduced ^ilily to stimulat^ a CTI. ^ 
%V )'v response : v&en cox^ared ; to ^ .the native, peptide. ^ ; , : ^.:<a;: : CTL 

|'| ; lv- : ';. : .-;: -.• «BV antileri; of "dMr^sty Wherein /CD8 + ^M^C : qMrsgl^^^B^J| 
is t l^hocytes are Activated As noted abW©, the activated T j 

Viy^hocyt^ 
• ; ■ V i r al ■ replication - : andX?m^^ 

- : ■ . transfected) cell. 

; The terms "homologous", ? substantially homologous", 
20 and "substantial homology" as used herein denote a sequence of 

: - amino acids having at least 50% identity wherein bn«s sequence; 
is compared to k f ref erehce sequehbe of amino acids . The 
: percentage of : V se;q^enc^ 

comparing bhe to; ^ I 
25 if- ; ' portions of ' the reference sequence ; ■ 

■ ^V.CTL^iridiic'ihV 
■^t ■inve^ion.; : -c^r : ise : s;;:'fr.om.',sik -to'-thirty ;;^iiiM^^^^^^=^a^. 

: • derived from the 799. 08 peptide region ^Benv^^ 32 8 , contains a 
CTL epitopic site(s) , and has at least ?even amino acids 
30 wherein a majority of amino acids of the> peptide will be 

: identical far substantially homologous > when compared to the - ;, : 
; amino acids comprising the corresponding i portion of the 

naturally occurring HBenv 309 . 328 s^ence| A repriesentative | 
}^£^. ;.\peptide : -pt : -: ; :^is : , : regi6h ;i ':.i6 
35 . ^ :> W- following sequ^ (for : HBA? : '-subty^e|a3 


WO 93/03764 ■ Ptt/U^/milS 

799 .08 (HBeiW309. 32 Q ) [Seg. ID No^ 1] 
.. Asn-<^s%Ph^- 


5 wherein the peptide can ^ 

::< - at one or both ibif tJie Nr- and 6-termihi> as desi ■;.:^:; : '";.".;,:v; 
• acids f rbm HBV sequenc^s^p^ yy- 
added to f ac i 1 it ate 1 i^inig j : pther^ N- and : ;C^t6^in£l 
■■$:{.. .. mb&if icatiphs, linked ;- : to;:.c£^ 
' v : i 0; -ofc ,- : herein. For a pept ide b f /f^e-' suttee ' adw > Gly 3 ^ 2 is 
l : r^lacied : ^ 
■ ; '4< ' / : ^en^^9 : _ 3 28 induces a CTL^r^ 

leas t the tiHC cl as> s i 1 mblecul e^ :~ ^ ^: 

•.v.:. jtobth»^^ 

■■ . : ; 15 :; c ?. --^ : ; : in^rit ion;., .comprises' f roM;; : sixp;^ twenty : : aminp?:abids off jij ;^ef i: J 
peptide region ^%jn^^ 9 j^y arid inclv^ 
I:,; dteri^ec^ ;^ ; ;;;epiic^lc si^(s)l : '; : of:';^ 

: .^:a^--i^ast seven or more atoino^a^ 
acids of the peptide will ^ wiien , 

""iiOv-Vy comparied to the cp^respphdihg potion of t^ ' 

^bcurring HBenw se^en<^ " 
as follows (for siibt^e^ ayw and adw) : yT; V: . 

7 99 .10 ( HBenv ^ 4 9 _ 3 6 0 [Seg. lb No. 2] 

25 ' ■ \ . Leu-Ser^Pror-.Thr^Val^ 

,,;../>--: j,-.-.v 

;;;.v;- wherein the; pept ide selected from said tegfion ;can^^;ib 

cmd/or modified at '. brie or jbb^ terain . y 

region of 799. 10 (HBeny 349 ^ 36 Q) [Seq. ID No ; 2 ] >^ich contains 

' v;\ / : at : ;-: least one epitbpe capable b a MHC pl&ss:^!^:- ; • : ; ■ ■ 

.^■^jy : X:i^ restricted cytotoxic T-lympho^ ?:es^^ 

. • ' virus is : \ ■ / • ' \ : - ^* V : :, ' ^/-^ ^ ^ \ ■ • "'^^ U : [ :;\ ; . V ; V.' ' 

884 . 02 (HBeiW 3 ^. 358 | [Seq. ■;ipvNo> --31:.] ■ 
I^u-S er-^b^^r^ai-TJ^ -lie.; 


io 


20 


WO»3/«7« . ' % ■ m00m 

V ,Yet ; i otihe i: • in^cin^Sjp^^I^ faifcQdiiiien^ 
>;iny^tiM: : :4re^ 
' ' ; adaitiM;|pV 

include peptides ■^hich; .;<:bhtainfan : epi£op^?site(s) ; ;Witfiin||ne^y ;; 
] seance Vof: Iffien^ 

I^|-es^ic^ed :: CRL f ^spoM^Cp ?«|y -^M^^^^^^^^^^^ 
■ subt^S:::a^ 

ivAla^jse^ 

Gln-Trp^Phe . p:§| : ;s:kL;- 


' y in f urt^ peptides-:; o£lthe; ^lnyeri€ib^^e : : 

■ '>..: ' derived yfrom the HBc region HBCgi^Wa^ | : 

15;^ ;: : : - : ?802>* 03^ P$&i$^^^ 
' site (4) ' ; 'v:oW" : ^ 
/ :; \vwher<eii£fa?l^ 
^: : identica£:^ 
;^ittp:;|pids$pB 

■. ' occurring -to ^sequence - of HBc^^io , .^e^in- .ttie : -sequence f or 
IffiCgx.i^VfprifHJW sea^enc^, \-^-0' 


'Tiir^As : h^et^^ 
- 25 ■ ^'y^r :L^|l^^Phe^is-iie'f |ier-C^4l^^^-Phe : rt 

■ ■ - wherein/:;^ ^^i^^^;'^^^^?^^^ ; ;y, 
"M- . and/br;iabt£i 

' For a peptide bf the HBV subtype adw, Phe 97 is replaced by 

30 : > ■ lie; .-an^Leu^'-^ ■ 
: 802 . 03 induces a CTL response If ^St 

■ the MHC class 1 molecule HL&-A2.1, Examples of CTL inducing 

•T ; * : pep^id#M the regipnlpf ^.piil^^'^Xl^^ 

No . ; 4] '^t^/yMipkii^i^in :* n -:*P*^ 0 PS^ • 
35 ' i class I^restrict^ eytoto^^ : tp : X\Jj^ 

- hep^itis|B.:;'yif^s . include the ; ; f (pjllwing^^f^^ 
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. , ' :. .••••V- . '^v /^l'.;^ -'^ 

Ash^M^^^ and 

. 883. 0^(^ 6] 


is mentioned above ; additional amino acids can be 
; i added to the termini qf an oligppepti<te br peptide to provide 
%^$^t^^eaBB:6t. linking peptides one to another, for coupling to a 
carrier^ sUpj^^ for reasons discuss^ 

herein f f or iddif yirig/'^e phy s ical or chemical properties of 
15 the peptide or oligopeptide , or the like > Amino acids such as 

tyrosine, cysteine , lysine, glutamib or aspartic acid, or the 
liJce f can be ihtrpdiic^ the peptide 

;/ or oligopeptide. In addition; the pepti^ br o 
sequences can differ from the natural sequence Jby being 
20 modified by tei^Ihal by alkanoyl (C^C 20 ) 

or thioglycoly 1 acety latidn , tetrminal-carboxy amidat ion , e.g. , 
amiaonia; methylamine ,; etc . ; in some Instances these 
modifications ma^ provide sites for linking to a support or 
; . oth<er molecule. . 

25 It will be understood thait the peptides of the present 

invention or analogs thereof which have CTL stimulating 
activity may be mc^if ied tq p^ other defsired attributes , y 

W^f-y^^g^:,-.. improved pharmacological characiteristics; while 

increasing or at least retaining substantially all of the 

3 o biological activity of the unmodified peptide. For instance, 

the peptides can be modif ied by extend^i^ or 
substituting in the peptides amino acid sequences by , e • g • V 
the addition or deletion of amino acids on either the amino 
termiiiai br cairibpxy teibtiinal end, or bbtix, : ,pf : ; vi>^pt ides >de^^ed; ; 

35 f froi^tt herein^ As further described 

below, the CTL activity of the sub j ect peptides can be i 
^^^^^^ e which contains at least one 


peptides ft tetanus toxoid 830-843, influenza c;3 6 7-3 1§ yf- 

;:;/---^ 

V" : : ; 5 , A#$6+: and ^ '^^^ 

■ ■ '^cM^-M^Mv^ pej^ideaf^i^ ect iny enti^ '% ;:• 

s^^eincet; sa 1 as t|i€> j jec| c<^punds ; : are ^ialxLe ^^b^^-^h^ ':. : 
Kiti'^A. ■ : th^ a^r M&t Biblectilf - anp;;iir%idie for : ototoxic • T*f| 

' vlyjD^^ :; kgaihst :; - : ; a1:;;- : i least, one ;of : ':the:-,;fqu^| 

''^ : anta£&^^ 

£^ CTL a c t^i ty ; ; ; ;|s | 

^lS^W^ 

■ f suj^ 

\us(^y"- "Bp^'ora meant r epl &c irig^ari-;' v 

: 2 0 : : " ^ ^ 

: J'-^^iciilly^ siMlar,^ ^ residiie:^ ; ^fc>r :; m<^Bt:^ 

'■. ^£49^ :i;^<=^er . ^ ^ includ^ 

' cbm|i^ as Gly v 

'*nivr:;;Se :> Arg ; arid ^ . a^r^-;;.; Usually 

: ';2 : 5 : '' • ' ' ^pf ; th^ • ;$l^erice ;:: which is intended to substantial^ 

epitbp by mpre-:;^ 

for the^^i ^ 6 f mod i f ying tlie physical or chemical 

: 30 ://':.: " ; ; ; propertied bf tli3 peptide f^ g; ; ease of ■ linking or 
; ; d6u|>lihg#^ like . : In th^ 

the ; peptide ■ sequences are found to be pb lymorphic aucapng HJBV 
:: ^W%^ib^ : :it:^may!: : .:be- desirable : :;tb!:yaryfone or ^mdre^pa^ 
"h^inb-^ ef f ectively^ m dif fering c^otpx^ 

35 ' "' . i^ph^c^e^ e^ bf different HBV -strains •or •;;siahrt]^e 

li::: : ^WithIn;Cthe peptide^ ^ •/ identified the;; : '-; ; ; 

present i went ion as conta in ihg GTL ep i t bpes , e ; g; v : p^ 


. - 8 02t r 0^ ^^^ iio ) / there are r es idues (or thosq = _jEa^^fh^0^ 

■ ^ ; allow t^^pjj^ 

5 - ^^feo^^ 

: : ^ : : ; :s;ti^i;ate||^: .ci&s&!;i^ites^ 
respond against express/ 1^ 

surface antigens • 

: iderit if ietd by i 6i^i^ a^ino acid ;substitu^ 
4lO;S : thev:cpite^ 

■ . : . i^iiir^^^:^^ • -ires idues can be probed via a ^s^:;:'.^^;;: 
■^.^ 

B : - : : : :sul&^^ rela^iyel^ mpie , 

■ points and certaii^ latjfc^ 
! : :2 p;- T- ; ■'; ' f if \ de^iir^>: ^creias^ybinding aiflnity;-^ 

■v :: :f;': : :i^;V:i:l 

^ s^ or delations between ep^opic ^^ 

confbiTnatibnaliy important: residues should ^ aminp adids 
'.25.:-" v or other moieties C chosen to avoid steric an^ 
interference v^lcdhL migrht dis^rnpt: b ihdi^ig ^ 
p^tide^ 

: ;\ T amino acid cpntia^ihg pept ides ; Such peptide may -be JlIP^"^ 
; ; ;3p : ; : = )?s^ br "iri^ro^ii^^ :;i^>|;by;c: 

> :/ repl ac ixig L-amii^ ac^ o f a seg^ 
• ; by r ever s i^gc ; ^secpaeince of the amirip a;cid% a^ 
. L-^amiho laicids wit^ D^aMno acids . As *tibe^ 
V • -Sut^t^t iaily - resistant: : : to rps^ 

• : 3'5> : : -^more ; sft^ble in lise 

B':^k-B-: /conditions; may^Mpte^tha^ 
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affinity compared to : the corresponding L-pept ide ♦ Further , L-r 
ainino acid-containing peptides with or without siabstitutioii^ 
can be capped witli a D-amino acid to i 
; ' destruction of the antigenic pepti^ 
5 Haying | identified differs pept idles of tlte invention 

^hich ^ HBV specific CHa ^ 

^''pne : -36r more pat ieiit s or HLA types, in s^e iristen^ it B^y ^e 
desirable to join two or more p^tides in a composition 
peptides in the composition can be identical br cfif jferKi^> and 
;:rt:6g|e1^er : ttie^ s^ 
activity than the parent peptide (s) ♦ For exa^l;| r tij^ 
nfethbds ^scribed herein / two 6^ more peptide^ 
! di f f er ent or over l^pp ing CTL epitopes irom a;. : ;ipa^i<^lar: : \; 
iragiori^ g . , peptide region 799> 08 (ibe^ 
15^:-? 799 .0^ (HBeiW3 29 .3 49) . 799 . 10 CHBeny 3 49 .3^3 ) , or peptide 

; ; region 802 . 03 (HBb 91 _ 11( )) , which peptides can b<-T^ 

"codctail" to provide enhanced immunogen icity for CTL 
responses. Peptides of one region can also be cqinbihed with 
peptides haying -different: 11HC restriction element:sv This 
20 ; composition can be used: to effectively broad^h ^ 

immimblogical coverage provided by i^er^peutic,, ; vaccine or 
diagnbst ic methods and compos it ions of the inventi^ amoxig a 
" • .: diverse population . • 

The peptides of the invention can be co^ine^ ^via 
25 linkage to form polymers (multimers) , of can be f o^^ in 

a domposition withcoit linkage as ah,:-a<ta^ f-:-,^ 
same peptide ^ thereby ^o^ng a 

r- a £^ 

presented. When the peptides differ, e.g. , ; a cocktail 
30 representing different HBV subtypes f i different 

a subtype, different HLA restriction specificities, or 
peptides which contain T helper epitopes; hete^ 
repeating units are provided, in addition to cc^aleht 

3 5 :' ' . iritermoleGular £nd intrastructural ■ bonds : ; -are: v;al so- ^^-^f 
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Linkages for homo- or heterb^ or for coupling 

to carriers can be provided in a variety of -ways'* For.- 
exaiaple, cysteine residues can be added at both the amino- and 
■ .% cart>oxy-termini , where tile peptides are cpval^t via 

5 ^ontrolle^ <^steine^^ . ^lsp 

are a lai^ ^ 

a ddLsul f id<=* 1 ink at one functional ^dup ^nd and a pi^pKtide 
: link at the other , including V,;* 

10 reagent creates a disulfide liilkage between itself arid a 

cysteine residue in one protein and an amide linkage through 
^: t^^ddihdL on a lysine or other free amino group in the other . 
A varie^ 

See , : for example, Timmin^ Pev. 62:185 (1982) . - Other , 
15 bif unctipnal coupling agents form a ^ 

disulfide linkage. Many of these thipether forming agents are 
commercially available and included ^ 

6-maleimidocaproic acid, 2 brompacetic acid, 2-i6dbacetic 
acid , 4- l-carbpxylic acid 

/••^ :: ;-2 : Q^ : '- and the like groups can be activated by 
':f^;- < combining th^ with succihimide pr ■ 

l-hydroxy--2-nitro-4 -sulfonic acid, sodium salt • \;.:K^^; 
v ■ particularly preferred coupling agient is siiccinimidyl 

4- CN-maleimidomethyl) c^clbhiexa^e-i-carbb^iate (SMCC) • Of 
25 course, it will be understood that linkage should not 

substantially interfere wito either of the linked gro^s to 
• v::;:V ;; :;V.: ; :V ; ; .:: function as described , e . g . \ to ^ an HBy o^^ot oxi<5 

: cell determinant, peptide a^i : ^'^3T^- antagonist; or HBV T 
: helper determinant. ":- . 

30 In another aspect the peptides of th<e invention can ik>e 

combined or coiipl^ with other peptides >*ich present 1^ 
. V : ' ■ ■ helper cell epitopes, i.e^ , T helper peptides comprising six : ;; - ; -' 
to thirty amino acids containing a £ to from 
the envel core or ottier immun^ 
. ■ • r . : -35;; : ' thereof > stimulate T cells that in the ;inri^|^^ ^'i'^'' 

-cytdtbxi^ : Jte|ei^ 
: ; «ie T-helper 1 or T-helper 2 phenotype , ^f 


v'* : : - ' :: ^ ltv ~ £ h ■ ■ : PCT/US92/07218 

WO 93/03764 

: .. 20 /:}-,: :: .' 'v'. 
Compositions of T-helper peptides arid CTL peptides thereby 
enhance ah individual's imm^ providing cell-mediated 

immunity and protective antibodies to HBV. T-helper epitopes 
have been identified; as "^^oj^y^'^- sequence: Met-Asp- 
?? ; • ile-Asp^Pro-Tyr-Lys^Glu-P^^ <l} 

' : Other Tf|eli>er epitopes are ; 
provided by peptides from the r«fgi<m HBc 50 ,69# having ttie ^ 
I ' sequence ' ProWs-His^Tyr-A^^^ 

Gly^Glu-Leu-Met-TyrTLeu-Ala [ Seij . . jlD : ; :^o^ \ 'ilT ^4 i ^^° im ^ 
iof- ; region of HBc 100 _ 139 y: ! including HBo^r^^ ' 

: ■ I,eu-I*u-Trp-Phe-His-Ile-s|r^s F .g-, 
• val-Ile-Glu-Tyr-Leu [iseg.|lb |No| 12 J : |{wh;ere- Ile ; j; 16 Is |»eu in 
\' : i-:'7% the HBV adw sub^e) V HBc£^ ! 

''i^-yai-Ser;^e^ 
15 ' , :' . no. 13] , and peptide HBc 120 i 13 9 having Val-Sf r-; 

Phe-Gly^Val-Trp-Ile^Arg-Thr-Pro-Prb^M ; 
Ala-Pro-ile [Seq. ID No .14 ] . : : /Msg, Ferrari et al., Clin. 
■ ?•' ' invest, 88: 214^222 (1991) , and U.S . /; Pat^fNb." ;: ;^ ,882^145, each ' ■ ; 

of which is incorporated herein by re^ T helper ■ 

20 epitopes are provided by peptides from; for example, tetanus ; 

toxoid 830 . 84 ^ having ? the sequence 61n-Tyr-lle4Lys-Ala^Asn-Ser- 
: • i^s-phe-Ile-Glyrll^Thz-^Glu (QYIKANSI^IGIT^); [Seq. ID No. 15] I 

't ' • <maiaria;;.circu^po^ 
";• ser-S^Val^Phe-Asn^ ■ f KlAKMEKASSVFNVVNS> [Seg. 

25 ■ id No. 16 ]; malaria circum$porozoite 378-39*1 Asp+Ile^Giu-Lys- 
iys-Ile-Ala-Lys^t^s^AIa-Ser-Ser-ya 

ser (DIEKKIAKIffiKASSVFNyVNS) [Seq. ID ^ ^ ovalbumin 323U336 
Ile-Ser-Gln^a^al^is^la-Ala-Hi^ 
• ;'' ■ id : No. 353 and ■■ th> : -; inf lu|hza\; : ;ep : itop^.;:'3 07 a3^' ProTlys-Tyr-Val^ 
30 Lys^Glri-Asn^Thr-Iieu-l^-^ [Seq. ID No; 18] . 

" , in pr^ferreoPe^diments the CTL -inducing peptides of 
the invention are coVaiently linl^d to thfe T helper peptides* | 
Particularly preferred CTL inducing peptides / *;T; helper 
■: ■'= conjugates a^'/M^ed^by^a- spacer moleoile; ■■■} Alternatively, ■ 
35 CTL peptide iiay 'j^-i-0M''^t^B^ ^eiper peptide without 

Spacer.: 1 - The spacer is typically comprised of ;reiatively 
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333>3. ; : \ ■ V 3:33- W-Ww^X 3i ^ 21 3^ :i - ;:: 3;:M^ . . • v--v. -\3>" '3\ : ; 

mimeticsV- 

; jfihys^ may h^ -'^ 

A^^'^Ml chains^ M g-. V' :J!Lia; f " 3 

3;: : il33|^ 

.J:' $eutr^ ^]:in};cert preferred embodiments ./, 

\. "■••i'^^ 'P-;\p : A\ 

J;:;|;:; ; .:-saMe : residues and tMs';i^ 

'3' 10;S#;^ . . 

ir^idixes^C In other 3 : : 

V3 : ; : ^he ; |T ' helper fpBj^Xde^ is ; cpii j iiga ted ; ^' '€h^ ipPP 

-;33^ 

\; J jtl^ ||^tie j-p^ptiSes;-' may be : - joined by :\av : . neutral: f .' 

.-y- : J 

/: - : ..3 
3:; euid eps ilon amino grc^is o res^idi^^ :-^icli ^ •"; 

333:;:^ <itenju^^ • 

320. ".3-^ the like. 

: :3^ r;: tfte T helper '. 

: 3. ^^tide either ;;'yia-;;;a : ^ ' or " ; : ; 

cartp^^ t^ peptide. ^nbuE^; iamlrib tenninus of 

■'3 f ¥0^^ th^ ^p^pti^J^x^ ■ ■• 

•' : ;: : 2 5 3; 3: jSpylat^ - ' 

• be ^ certaiin alk^py i (Cj-Pao) iAP^^ W$¥< :Or:> : mpre - 

■ ^ liiikiiig resi^6s : §. sUbh; i: : : ;;as'; ;; - ^l^y ^ '^ly-^iy r , : is^ir , '-ps er-S £r \ : ks < 3 • . 

■; : 'v'::: ; 3i:;t^ '' : - : ::>: :: ^:'3:^ 

■ \;:^;,..;;3r:- In an -ekie^ below , a T helper 3; 

30 : - : : 33 : peptide frok sv3d (^^^^d^^^^^i- ■ 

3:33 

lih^^ was shown to induce 

•^v ;; : spetci£Lc :,GTL ; -- ; pri^ihg^^ : ; 'inj : ; ; all^ animals studied^ 'at'-' " : ■ 

3353 3:3;b^PI^ 

3^;i^ 
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: acti|ityiwitri tiie linked; peptides without spacer. These ./^ 
resets su^estlenhanced; CTL response against ceils which • 
display ^ the peptide containing a CTL epitope 

is linked yia s^ HBV T helpe * 

•Ipitope : :is*v;us^a1:;a : s ^e^innnxinbgen^^* ■■; ; r^.; ; • 

%#;peptides! be prepared in^ 

fidW variety ^of waysl Becaiise of th^ir relatively short ^ize, 

Ihe peptides Vcan be Synthesized in sblution^pr on a solid 
support in accordance with conventional techniques . Various , ; 
automatic synthesizers afe commercially available and can be 
usel in .accordance with taiowri; protocols. < See, for example, ^ 0> 
LLlU-mI Vminx ^ ^ PAntidP Synthesis, 2d. ed. , . 

fierce Chemical Co. ^1994) ? Tam^jet al.^ TT Am. Chem^soc ,v 

?!i05:6442f (1983) ; L - 

Baranyand Merrifieid, ThB peptides, Gross and Meienhofer, 
4s. , Acadelic ? ress, New YoA, pp. ;i-284 01979), each of: . 

■ which is incorporated herein by .reference . . . 

Alternatively, recombinant DNA technology may be 

^ employedlwhereinVa nucleotide sequence which encodes a CTL 
peptide iknd/or T helper ^eptidefof interest is inserted xnto 

M expression vector, transformed or trans fected into an 
appropriate nost ceil arid cultivated under conditions suitable 
for expression. These procedures are generally known in the 

- art; as described generally in ^ambrook et al . , Molecular f 
.i»nin.r A T^nrv Manual, cold Spring Harbor Press, Cold 
spririg Harbor, New York ^ 1982) /and ^usubel et al., (ed.) 
^.^ni- :^t^^ Vn Molecular Biology, John Wiley and Sons, ; 
Inc.', New York "(i987) , and U. S .1 Pat Nos; 4 , 237i 224 , 
4,273,875, 4^431,739, 4/363, 877 and;4, 428, 941, for example, 
which disclosures are incorporated herein by reference. Thus, 
fusion proteW which comprise one or more peptide sequences 
of the invention cari be xused tb present the HBV cytotoxic T : 
cell determinants. ' For example;, a recombinant HBV surface 

sequence is alt^rei sb as io more effectively present epitopes; 
: pf peptide i^giohs : described- herein to stimulate a CTL 


v\ : '•• ' • ; r^spbnse'i i : ; : By this > means a polypeptide is lised which . . " 
• ; incorporates : ' • - several ' T eel 1 epitopes . \/F : < 

As the coding sequence f pr^peE^ length 
;■.".;> : synthesized by^ <^ techrii^es ; 

•\;>'^ -^t^L •:blii;x, r ^ 3185 ' '( 198 1) :, modification cah be 'ii%de-:,;' 

:i • -sij^iy : : ' by ;;i^st 3Ltut ing .. the .. . appropriate : base ( s ) i . •fprv:'thx>se:.- ^'•••V;.; 
i ericoding ; the - : . native p^t ide sequence • ; ••^The coding : ': sequence ; can 

vectors used to transform suit abl e hbsts to produce .. thef : :! : ; : ;; x 

C : :x0S'0 : ;^.Q ;^.;;For : :^e^ 
ip.^-- • wiilSbe^prc^ opeirisJbly 

" :" • 15' fl M^0Pl inked stai^ ^ ;!-:c6dbhs > prompter^: ie^inator regions;;- 

and usually a replication system to provide ah expression 

' • For 

i^;;^ with ■ bacterial hb ste; : .j • ■ ■ . 

a^ contain in^f convenient ^;r 

. . ! ; 2 6 if I W^si£^f:tc^:- t ins ei^iori ; :i o f • ; :; the • desired ;;ccriin^^ 

:;. • /resulting • express ion vectors are t riaris f oi^d into suitabl e 
badter iatl hosts V Of pourse, yeast or . mammalian; cell : hosts^xinay 
3 -if Mlsp, be ; used . suitable vectors and control :.y)^'\ . . 

^seghiah^ ^> : : ; : v ; - : W'' r 2 

"'. ; ':25- : ;-:' : ^fiife Xf : . -.'The : p^ptideis bf ' tihe - present ■ invention ;.aiidx; 

and vaccine compositions thereof are useful f I 

•:|-::30 : : ••'i'lceiis , Me cc^o be used to t^ ^ 

and/or chrpiiic HBV infection. : 

• ?pr ^armaceiit ical compos it ions , f jtl^ 

^ifiir:-;;,^ to ah ind^ 

$-: : '|iX:^ HBV . ; - : : ; :;: -Thbse; : ;ari the inci^atibn 

i^llphas e : • of infection '• pari; : be^- treat ed ' with' the. :imikm •' ; ; 

X; -^ep-fc ±des : - fe^psix%3t t e Xy ^ oirX itn ; : : oonj xaiic t with otier treatments; } 
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1 as appropriate. ••/ : In therapeutic applications/^^ 
I are administered to a patient in an amouht^c sufficient Jp 
V elicit an effective ;CTL response to; I^V ^and to cure or at y 
least partially arrest its symptoms and/br complications. " An 
1r 5 !-:': amount adequate to accomplish this is : defined" 

rapeiitic :<oi 'prophylactic :^dmihistratioh): :pr^[.0^0^-)jq^ . 
■ ; ::|v;.1tp1 ; ; about 500 .• fig of peptide for a 7 0 kg pj^ieii^ ;;;^pli]^ed ; : ;b^^ • 
: -' : |iopsting dosages : of from abblit 1,0 M9 to abbu€ ^(^^^7 
15 pep1tid(l pursuant to k boosting reg^i^ ^^ ;: ^o: ; :mp^toSi ; :/;?:t 

depending upon the patient's response; and condition by ; 
measuring specific GTLi activity in -the patieiit's blood, it;; 
pust be kept iii mind that the peptides and compositions of the?> 
^ present invention may generally be employed in serious d^se^e; 
20 , I states, that is, life-threatening or potentially >ife 

threatening situations;. In such cases, in view of the ^ 
I minimization of extraneous substances and the relative : 
1: nontoxic mature of the:peptides, it is ppssible and may be 
felt desirable by the treating physician to administer 
::25 /substantial excesses of these peptide compositions.; 

;' : :|ingi&- ; br: multiple: ai&inistratipns pfjtof^^ 

:;:^i:i^hocyte :s : timulatbry ;p^tides; of : -theyinyentip^^ 

patient. 

?br ther^ ' 

- : 35 ^ unl^l^ at least symptoms are ^substantially abated and;|f pr a 
period thereafter^ : Ih chronic, infecticn, loading dbsias 

v ■ =v; n^blios^ici" : ; tjy ■ ; ^b^^tiirigV ; iiqs ei^ : . maiy-: : ; t>e : : :^e^±^d . ■■ ; ;^Pfi-<e ■ elicitation 


WO 93/03764 ' " ■ vft : ^;: : fCI7^2/072l8 : 

of an ef f ective; CT :; : tare^tm^^;r:pf y^cute ;: ' 

i^;. : of subsequent 

chronic ^hepatifci^ 
ensuing k^atbcelluiar ca^inoto ; : > 
t^-^2y'\ : < 2& .inf fe£t^ 

: . .' coii^bsit iorii;' : - "of t&e:-inventio^ 
\^ : yy^\ ■ infectiipn in acutely . infeeted indiyidua : v'^For- t&ps^ ; ' : -; §^^^$iy. 

individuals suscejptibie ( or predisposed) t° deyeioping ch^oriic ; 
■y^ '- <y [^ : ^ inf ect ion tiie compos it ibnis are ^^icularly Usbful:;:-^ 
10^^^ f tJie evolution fr 

Where '-^k^M^^J^i^^ e individual^ are prior tb pr 

■•^^ 

/cpmpositioh ■• cari be^^^ i^tpl-^ean ' minimi z ingr need •. :|or 

a!<to^ist:ti|iph ! ^^a^largfet popula|idh; 
- ; :: = -iThe; : ;£ejpti&^ 

" : treatment 6 fictoxwic ■■ hepatitis : and ftb s : <W§ 
)M:> . ' sy st^nt;;>- of : .^carriers to elimin^telyiiras^ 

[ ' f or y iriis f rom afeoi^; 3-6 'r*wmt& 
2b indivi(^ls ^ be(^se qt an 

>: '^ djiadecjiiat^ 
'$0;^;. "^ei^ ;inf ec^ 

immuno-potenti^ -of"-;:; 

administra1:ipn Jsuf f icient to effecti^ 
:;; ; 25- ; ::-:::- : - - T cell response . Thus f f or : v:tr<8a^ 

representative dose .is' in tte range p 

l^.-^M^i^: dOSe^^:::: 

cl inical symptoms or laboratory inciic^tbr s indipate that t^e 
30 HBV infection has been el imihated bir siifcs^nt ial ly ab^ed and C ; 

■ ■ for a jperipii thereafter. ' ■ Iimnuiiizi 

boosting doses at established intervals; e i g. f tr^';qnB\^6, : 
• : ;:V : ;= : four weeks > may be required, possibly ■ f pr a p 
20^^i, : of tim<3> as riecei3 to -:-resb]l^^^ 

Ws -V T ; treatment p f clonic and careie^ ^M:- 
(iesirable ' to combine the ; CTL pej*i^^ j^fW? 


^-fz). . ■ . , . v' . ^ ['\-\. -;-:V 26-; ^> 

^ r proteins that induce iimiune response* to otiier HBV antigens 

: ; . such as HBsAg . 

in another embodiment of the invention , chronic active 
hepatitis is treated Using antigenic epitope analogs a^ 
5 antagonists. The analog a^ 

^QiC class I • antigen, ,^ut: ; prevent ;;:CTt a^i^rat ic>n ^ aii^^;-:-7. . 

proliferation, thereby reducing damage \tp'^ ; i^ : '^iBc^^. : 
^■^patbey^si arid T cell mediated liver irifl 
^^pt comprise a CTL epitop^ peptide |*ich has g 

I i ! been modified, e . g . , by amino acid ; st^stit^ 

Ipeptide binds effectively to the Cl^ss I MHC inplecule but i^s 
:H<^ to stimulate epitope specific T cells is sxibstantially 

•' ;;;• i ;0xedubedV / ' ' ' . v; U -/ ; ; " ^-^v;: I : . 

Analog antagonists are identified by making : 
15 mbdificatiohs to a peptide which contains at least one HIA 

class I epitope. In preferred embodiments the peptide to be 
modified will comprise a class I -rets trie ted CTL i^op© ♦ 
Substitutions or other selected Modifications 
into the peptide, which peptide analog is then scr^eh^ for 
2d the ability to block the p^ 

epitope, such as an influenza peptijiev 

specific T cell clone rest:H B ^ 3L ^ cllle - 
For example, an HLA-A2 restricted CTi peptid^ as described 
\ - ::hei<&in4 : is "< modified, e . g . > by one or more point sulDStitaitions> ■; .; 
25 and ^heri tested fo^j the ^ block 1^0 presentation of 

i HLA-A2 ^restricted inf luehz a CTL matrix peptide (e • g . , 56^8 ) 
■^^SM&'-sti influenza^specific T cell clone restr^ 

E Antagonist ahalaj^ f cell £rolif e^tibn ^<^or -^V 

cytolytic activity when the antigen presenting ^ell/ 
30 cell is exposed to the antagonist peptide after exppsxire to a 

stimulatory dose of the antigenic peptide. Antagonist analogs 
of the invention can b6 identified for a variety of HBV class 
X^T epitopes , iriclud ing ; tiios e described in, e.g. , U^S 

;;'H:'^ ^^-^ ^ ^ ;• • -^^ ; ; ^ :1 : - ; r : : 1 1 ^; i:;^ 11 ^^ ; ; :: ; ; l ; ;; : : ! ; !: 

35" The phari^ceuticai icpi^b^itiioris^ for therapeutic? 

t are intended for parenteral r ^ dtal or local 

admin i st rat ion • Preferably > the^am 


-/VaireV;^ 

sia^^ ■ 
i^^^ion prov ;;^di^ ; 

> -a?;" splutipi^ 

Vat^ ; ^ 

•"hya^ 

■ te<Aniques> or may be ;s;terii^ ^Mtjiag^ aqu^|us 

splutibns may be packagred ;ior ; ^seK^ , ; . : ;th^ ^ 

jf:';llyqp^ 

••:^7.^ : C^ :;^ri6r to -/adiiiriist^^ cc^^ 

• 

; ;;:;*nd i;i>uf f Iffig / ; agen^ 
--^eirt^ 

:';J : "chIpride|l^ , $1$^ 

• the pharaacis^^ 

■ >pr^# ; ?C^^ Lipids 1^ =$?^^ 

''. ••. palmitic ;-;a^ 
25 ; epsilon ^inp ;gro\^ 
typical^ 

^ d^ 

30 . ..; Vihc;p^pz^^ ari adjuvant/ 

1 . . • . attached tp i 

attached '; : yia : ^ 
' 35 ' : V : :;'icia^ 

.^. v -,:as- -tlibsfeip^^ 
. which haylNb£ 


• -Ar W6 93/03764 f : ; PCT/US92/07218 

As ;^nother cxa^le of X of CTL ^ 

boli lipoprotein , such as tripalmitoy^ 

^•V-'s£|y^ : virus i specif ic-'^LV^p 

V-i".w : when : ;- cbvalehtiy attached : to ia^ ■ : ; See , - : 

, V 5 !■ Deres et ^ incbrporaiteci torein^ : :; ;- : 

by reference. Peptidesf :pf the • invention can coupled to =. >;Vr|: 
^^^^ ■ lipbpeptide; a^ to/- •^' : : : ; 

;•^• : ^;• indiyi^al to s^ HBV. ^AMf'---,', 

: Furthery : ^^ 

10 b£ primed wi^^ peptide \^ich 

MS ap^rbpr ii t ^ e . g£ : ^ i BB^g^pijii^0 t , . t^e|t^o; :.;.;> 

: : -elici^ 

humpral a^d c^ to HBV ihfect ion; Yet 

. ^Pther. ;: exa^ 
15 ^ by coiijugati^ 

xincharged f a!tty adid residues of different chain lengths and 
Agrees b^ 0tangxixg:MTcm : ; ;abetic' : ;' : t(C) stearic acid;; . ; : ; 

as well as b neg^tiv^ly cha residues via the 

appropriate cart anh^ridesi 
20 A- . airt igeris may be 

erihanced by^ c a CTL Iriducing peptide/1? helper inducing 

v V V peptide conjugate with ^lipM..;^0iB CTL in^ peptides may 

•:' be sel e^ct^ • f rbm - : target ^ e • g ; rertal .- bell 0^Ai ■ 

carcinoma antigens, melanoma 

25 (MAGE-^1) antigens ><p^ cancer specif ic antigen (PSA) f 

W}{ bb^atit i^0i»xiMS^f^^ Eps te in^Barr ^ v ^tigeris , ' 'KIVr^]^^(y%l 
: > HIV-2 ant igeris , and pap i 1 loma virus antigens / among othersv; 
--•^ ot^erpepti^ 

# '-^ co^ined vi£h the lipiti«;: : ;^ 

30 ; arrangement of the components of the conjugate comprising the 
CTL Indxicihg p^ varied. Iil 

one case, the ; lipid: ^ the amino terminal 

end of the; CTL inducing peptide > which in turn; is linked at ?v 
: A%AAAA:.4ks: sirt^^ 

^helper 

i|CTL : ' :: lnduc : a^;^ 
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select ivfely inserted be and the -:^Ij. : 'pr-/Tx; : 

iiidu^ In the base of the spader be^e^ ^he 

" 1 hei j^fer ■ '-/ipr ?CTL indiicihg peptide, ^p^ferred ' u£ 

(:^5Q ■■■^/j^^ although other . : spac<|r 

- described herein . ^ exaip of a; spacer betweeh^^^ T heljpe^ 
l ;:: ah^ £^tid^ 

,. de^Wi^ed in further^ herein. . The ; CTL^^duc^tig ^^ptid^t. }; 

>M-^W : :':^ c^' : be;: : if torn th£ HBc or 1^ region r or f rbm bth^r CTL: ingoing 
" id ':. v.;.: antigens as noted 'i^tfy^^y Fr. ' • 

~^'J: : \ : r ''' /y;% ; The; : cdricentr CTL stimulatoty peptides ■6£-:§lfey 

' ; ; ;i5; ' : : .S%:s^^ 

adcofdcmce with the particulars administration t 

- 10^ : >/-^: sel^tedy : y};fV Jp.- ; : f- .' : t$tf^ ;■- ?%p^:£:7- "'Wiy ?1\JV- V:^?.^ 

: Ftoarmacbut^ 

^^^^^ i coul& be maide up to :. coht^ih :: '.2^'6;- rnl^pf f 

v^p:-.^^^^ mtgr :of .. peptide r ^ 

methods for preparing parenterajly adndhistrable compounds ; 

be kno^ apparent -t^ ^ 
d€fscrib mpr^; ^1^il^in ; . f pxv ^ R€^lricrton?s 

- ' 25 Extort, PA (1985) r ^ is i^ 

The peptides of 1Ae invention may also be adiainistered 
vi^ iiposom^Sv \rtiich vgerro^ peptides 

• ^ sei^ot iv^ly' to iHBV : Veil as : increase ; 

tl^ of the .peptide i^lude ■§ 

emulsions , foams , micelles; insoluble monolayers , liquid 

- : :V :: - : '''c phospholipid disperse and:';;; thetiV %■■■ 

:V:S?^;t::;: ; . iricoi^rat ^ ^ or in cot 

^ : 35;^ ,/a- recept^ 

among l^^hbid ;dells , such as mpnoclpnal ant^pdies ; whic^ 

{v':'K. to t^fe ;p^r :; witt^ qt^ ' : ;im^^ 
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• positions. Thus, liposomes filled yito a, desired pep|i4e, 
> bf the invention can/ be directed to the site of l^hoid / : 
cells, where the liposomes then deliver the selecte<i ; . 

: ^erapeutic^ ^ OSOm ^ 
Me in S inveftion are formed fM ^tand^rd ves|cle^fc^ang: 
lipids,i ^ generally inciude niu^ and negatively cdiar^dj 

#^p;ho^qiip^ 

ffiiseiR^ ; ; 

■3blood;- ; s^|^ metoo&s;.- are^aiiablevf or -j;. 

MllpepaM 

• i £iM™^&o§rti^: le? ; {i9*o|, ' U> : S,; : ; ; ;;:Pa^t:^s; ;. 

^M-^tig^ 

; antibodies or fragments thereof specific for cell surface 
';|;ieterminants of the desired immune system cells . >i A liposome 
suspension containing a peptide^ may ; be administered 
ihtravenoiisly, locally, topically, etc. in a dose^ which varies 
20 According to, inter alia, the marker of .administration, y lie, „ 

\ peptide^ being del Wed, and thl st^e of the disease being 

V treated > , ^ 

F pt ■ solid compositions , conventional nontoxic ??li d : . 

'V^arrier^liay beiused which include> for^^^l^^or 

^ ^armaqiuf ical grades mann^l?; '0^^^^^^^' 

\:i steakte;j;:sodiu* ; .;^ 

•filSdm^ 

. composition is formed by ihcorF^ratihg of the no™i^y||; 
30 .;; :'^i^e^ : :>ex6ipilntsv ;: . su^rias ^ose c^rri^irs previously l|s|ed^ 
. ; aMrgiiier^|iy ;C10^95% ;^ of act j^e' : ^i^^dient^^that; /is; :p0^^0 
' . more peptides of the invention ^ \ and more preferably ^mf^y. 
cphcentration of 25%-75%. 

•gipor { aWro : &bi; : adiiunisti$f 
35 J ^ supplied (In f ineif divided form ^ong 

. : v ;with a>suffactaiit ^ propellant,| Typical percentage 
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surfactant must , of course , be npritbxi^ 
soluble tin the prdpellant. Represei^tiY^ 

;\! ; V : :;;;:;,;;th f^ty^aci^ 
••-.^•'''•fco 22 carbon atoms, such as caprpicv octanb lauric, 
5 : : palmitic i stearic/ liin 

^;::-;;acids- : \fitt an aliphatic pbl^ alcohol or i t s |icy diic' >; ; r; 

•:V: : ;:';;-;<'. : ;;: e^loy^.^j ^ 

; ;;It§g :qf . ; the composition, preferably 0 i 2S-f5% . :VThe. balance ;;:-;of? 

:[i#>^ ordinarily ^ropelle^ 

. included'/ as dbsiried, as with, e .gyp;;i^ ^f' 

: . In another aspebt the present invention is . 
■hv^::^^ contain as in 

;. :: i.5 :: ^ 

as described - herein;-; The peptide ( si), i may • i 
host, including hiimians , 1 inked to its p^ as at 

homopolymer pr heteropplyiaer of ac peptide imits . Stich a 
:i. : M.^ of inc^ea£^ 

the additional ability to induce antibodies 

;-;:: : : : ' : cells that rea!ct with dif fere HBV;; 
■t^v Bsef ul carriersi-are well known in ^ a^i/ ^and "" include, : ^;.'g <.!.>:;./; 
■ " r ^^^^^ i t^ bbiil in/ albumins such- as humah s 

2 5 i t<xxx>id, pblyamirib acids sucli as poly (D^lysiiiei ^ 

acid) , influenza /hepatitis B virus core pirptein, hepatitis B 

^•^^ 

':-M :c :^-eis w^^, pl^ cind: :; :!-i^ 
30 typically include an adjuvant. Adjuvants such as incomplete 

Preund • s adjuvant , aluminum phosphate , alvmiinum hydroxide, i^r<} 
alum are materials ; well . taiown din • the '. ;a3^;y ; : : :->y;^d> ;J : : ai3 .;;-;m^^ 
:\CTL; : ;resp 
:);.-V; the invention ^b l 

3 5 ; with a pept ide icpmpos i t ion ■ as described herein , via in j ect ion / :; ; 

. v^illi^erbsfp 


:y -y :; ::of 'IcTLs specific f or HBV ^ 

t&e hoist becomes -jatvleast v^rtlaiiy ime^ 

Vaccine compositions containing the pept 
"■' >5 " ' administered ;£a : ^ 

. ;.c^imto 

i-a : :M iimnunog^ 

' ^re^iseV^oiints a^in depe^ /on^ S ^#£S- : N^^' : ■ 

10 -.W^ liibd^ 

'il^^^^^£mi : etc/>|'b^ .xaii^ 

■.:i ; :^;ft;^0ut^ 

'^■^ 

peptides ate a^inistet^d €b ii^l^dual^ ofcian a|^ropr iat:^ HIA 
15'Vi^ for yacc:m^ P^^l*^^ 

: individuals • v ; ;d : f i 

peptide vaccines of t^e invent^ ; 
2d :; : : -'%^u|ralizihg' antibody responses to HBy ; pa^icul i^^y ^ ^ 

. antigens or vaccines prepared f ^ P^ififf^ plasi^a;^- ;^ 

. variety ' of HBV vaccine ; ; pr^ara^ 
25 ! are bas^d primarily pri HBs^ and polypepti^^ 
&^$ei$af • For examples ^of:lyapcihe : cm^ 

4 ,803/164, 4 f 882; 145, 4>977 , 092/ 5 9^7 8 and 5 >0}f ^8^;y-^ch; 
&y : c^ is ; iricorppra^ • , 

can be combined and administered cbnctirrently > ;as sfepa^at^ 


30 


•:.:Fdr: :; -'theraiieu 

:';35 - . of the invention can . also ; be expressed . by , at:tenua^^ 

• "-^^^ bf ,;:vkccihia : "^^ 
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ise^enc y< ^ ^ 

invention, Upon introducti^^ or chronically 

HBV-inf ected host or into a hon-inf ected host , the recombinant 
* Vaccinia virus expresses the HBs and/or HBc peptide # and 

5 1 : ^ ^ CTL response tp HDBV • Vaccinia y ectors 

■ ? ahd^ ii^nii^ protocols ar^ deiscr iti^ 

reference . pother vpctqr is BCG (bacllle Calmette Guer in) ♦ ; 
: BCG vectors a;re described In is t oyer et al . ( Nature 351:4 56 - 
10 460 (1991) j which is incpi^oi^ A vide ! 

variety of other ye^tdrs; : ;; : ;u^ef ui-^fpr . therapeutic administration 
or iiomuhizatioh of the peptides 6^ invention, e.g. ; : 
S a linon^ll a typh i vectors and «ie like r ; will be a 
tho^e ski 1 1 ed in the art from tJie ^script ibn herein; : ; 
15 The peptides may also find use as diagnostic reagents . 

F6r ; exaa^le , a peptide of the invention may be used to .;• 
■ determine liie susceptibility pf ^ particuiao: individual to a : v\ ; ; 
treatment regimen which employs the peptide or ■ related 
peptides, and thus may be helpful in modifying an existing 
20 : treatment prptbbol pr in deteiii^ C prognosis f^ 

affected individual . In addition; tpie peptides may also be 
used to predict which in^ will be at substantial risk 

; for developing Chronic HBV infection. ■■■;[ 
The following^ 
25 . : illuist ration, ; hot by way of limitation. 


a.. ■ cy. example i £^: : y^zf?x - : 

Identification of CT^ 

30 ; A line of transgenic miqe whiph express a mouse-human 

chimeric clasV I molecule weis used to fief i^e HBV core and 
surf ace antigen sequences that represent CT 
-v^v ; V,;- epitopes. ..' :;-i%v^ 

The transgenic ^ 1 ine €jS obtain^ ^rpm Scripps 
''•/ ;: - ::;: v; ;: '35- ;;: ;: : CI inic arid Res^rch Fpundat ipn bi^ire^ses a chimeric class 1 


molecule comppsed p f the al and a2 domains of h^an HIA--A2 . l 
antigen arid the i^^ran^ 
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2^. The transgenic mice were prepared as generally described 
in vlti ^TTA ^ ^f :r J. Exp. Med/ 173;1007^1O15 (1991) , which ,; 
, . ^sy incorporated herein by reference . When toese mica are 

•S3-: ; ; :>tipse ; r|ci^iz^:;;yg . ^^;if Tl ^; ; 

* h ^cognized: bylburan 

' -.-To def ine^ic^;^ 
4o ' ' /-'l^ cor|^ : 
Slrivedlpom the|two prbte^is were; preparedl^nd tested for 
^Itheir eibxlity tpbind to human . i . ;|B|nding was 

^determined by the relative capacity of . different peptide "r<; 
^ohcentrattions toj inhibit fecog^ of A2.1 target cells in 

%5' ^l#the presence of &e influenza matrix peptide 57-68 by the GTL 
: ?li n e 2 19, : as determined b^ the inhibition of release of serine 

; wa|!^erive^ . 

^SKp^^tb is' 57 - 6 * • ' 

;!vi n : t!^ context I of : ;H£a-^2 . lv \ 

^oK?^ ' 

^l&e! ass^ ^ 25 ' 

3l%M : ^e^Sl^d:;^ ■ •. A v- 

^u'3^crali&s off: a* 200 /^/ml , 66 M9|ml # or 20^9/^; ^ peptide 
Is solution were added 5 to w|lls of 9^ rbxmd^ottomed plates : 

: ^containing 4x10 s , Jurkat ^2 . l/K 13 cells in a volume of 50 *1 _ of : ; 

iassay mi?dia. Plates w<?re incubated for 30 mih. ;|^ 
•• ; |£i!fty of 2.5 i^ml solution o||the iiidex P«P*|# <^lf ix : 
peptide 57-68 from PR8 i|ifluenz^ virus ^ vrere their added to the 
^0:;... ^^/.cellSfc, followed^ : W W * ere ■ 

! which induced ; ?5%:: : :is>r^^ as ; ^ 

-^^'i;^ ; |:^f^r;: A:li^rs. , 

.Vi;iw^ll ; : : pl^iebV ; ' ~i$twy^^ ' ;.' 


6 \>2H-!£risHCl pH 8 .1/ 2 . 0^^ • 
. ::v"fe (T^$ and 2 * 2x10 * K di^iobis (nitrc^enzpic - 

^iaci^ were ^ for 1 hour at 37C arid ;, . 

' ' ./ : ; : ' absorbance ; : - : read - at 4 liSv^lPercent inhibition waLs cal<^ia*ed • 
> ^ formula: ' 

■; : ^cik .:; : ::.A 41 2;;;; : '(testv+. .index)., peptide'' - A 412 ! : test p^tide cilone 
./^v-:;A4 no peptide 


, ; Thb^^Sp A2>1 and : e£used:;:;^^ 

than 2 4 % ir^iiiit ion p f serine esterase ; release: by^-the \ cells 
wsiret : \ ayed-i^lii i vit^ro : : fq^ : £^ 
15| primed A2 .1 

. v-v transg^ic 1^ ' (Sett^; A* ffet ai . , ' -T - f^nnbr: 147 ; 3893 ' ;: . 

(1991) |^ injecting A2.1 spleen 

=:0;^ by Carbone and 

: / L./' ' : ' : : ''' : ':: : :'.B^^ f J "I :/ : iEbcp ft&i . Iti; 377^387 (1990 ) . . 
.'; /:2 6; ^splenocy^^ 

suspended in v 4 ml of a solution composed of 2Q0 /il of HBV 
i: :: ^purif ie^ . '^I'^of .:;aj::2; : x hypertpnic splutipii (0^5 ■; M- 

w/v : . pbiyethyienei glycol ■ 1000, 10 mM Hepe£; pH -' : J \ 
S|7i^ ' ;: f oi^Q|iin. ' :;at:; 37C. . ■ 

25 I suspehsi^ then rap diluted in prewarmed h^otbnijc 

. ■kh.S^0^&i£.. (60%^HBS^ for • 2 vJiiin 

•';':|p^^ : 'x^^ed: ;:: :^ic^ : : : ; iri ,HBSS' ;: and irr^iated ( 1 , 00 0 x^i ! |y?^ 

. : : ct- i;vol\i^ 

6£ iookfa^ mite were bbb^tedi with HBV-loaded spleen -.cells";!^ 

■ ■ ' : Af ter: : :; : about ;, ?2- weelte ; sjpifeen cells from p>f imed mic 
5x10^ cells^i^ell in. ^24^teli. ^l^^ 
■ :V ' :; " 'J^dif ieren^ syngeneic irradiated (300 0 rads ) LPS ■ 

:- :: : : : : .' v ;: : : # 

i:-:;H:inc& ali^bts ^ 
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1-2 afe 37ft of the different tubes were ttieri 




Pentide No. 

Peptide Location 

■ C 

, :-5 - v 

■ ■ " ■ I > ■^■^ ;t : ; : y ■= ■ ' 

• : : son - 04 " ■ 

ICBenv47--63 . 




802. 01 

- HBcilr-27 :•. i-- 




ftO? 06 

. . O U A • w w 

" HBC162-176 



'■'V" ■'• " ■■.'.'2'' : : :; 'V 


^ TO 




y.y.fyZf.^y'.V^' ■ • 

' HBenyl9 4-213 ■ 




; ¥ e y 2 . 0 3 











HBeriv3 4 9 ^36f 








: ' V ': i -;;: ; v-;.:,-/ 

■ :;;::: V : -' : ;;;799.04' ; 

i HiBeriv^ 3 4 - 2 5> 3 T^p- y 


;i5;i;:-| 


•;i;::;;|799- v 0S' -^p 

HBenv246-2£5 ; 




799. 08 . 

HBemr3 09 -3 2 8 




800.05 

HBeriy63-77 



: Th£ B&:rtui^ was washed priced diluted at the required 

conc^trati^ The medium used for ttiB cultures 

v^; ^ Wt^iiemented with 10% PCS, 50/i^/ml geiit^iciri # 

ti^J:^ glute^iine and 5xl0" 5 M 2 -mercaptpetAahoi (R10) . After 

^. ; \against : ' J^ ceils' in 

25 '•;. ; - v -^pe^tide miii^res^c 

j^^l ^ 1 panels, - ;:A-.vt^ 

(0 .2x10* ■ 'cells/wjl);:; ; ^tained. from ; :t^s^ : ]; 

£pl i:& presMce of i 3x10^ f eedeiri cells/well {G57BL/6 irradiated spleen 

day^,;; these effector cells were assayed for : -- : v : \ 

#7-;^ C^Cr labeled Jurkat A^^ytar^t y c^j^^* 

ci^yiysisVpf^^ 
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(panel F) , HBenv 329-348 atnd 349-368 (painel G) arid HBenv 309- 
328 (panel H) were independently used to restiinularte the 
effector. cells generated with the peptide mixtures- After 6d 

; - 

I : 5 !|f against ^^Cr;;^urlcat A 2 /I^ cells in the presence of tl^e p^ - : :;f f ; 
V;':>;;:;< : ;::; : : : • iised f or the restimaatira ■ 1) . - ";The ^se^ 

oiitlined in this example alliw us to determine t^t HBV 
peptides HBc 11-27 ( Fig v 1" panels A,E; Fig^ 2 panel ; af Ji-j- HBc - : 91- 
•\V ; ' ; ;::;;' lib (Fig- 1 panels B r F r Fig. 2 panel M) / H^nv 329-348 (Fig • 1 • ,; 
'S^ lo ;":<••-•;'' panels c;g; Fig. . 2 panel VI) HBe^ 349-368 (Fig. 1 panels C, G; }■ : 
^ '^Fi^4" 2 panel d) and HBenv 3 09 -3 2^ (Fig . 1 panels p,H; Fig. 2 :". 
-- E>ahel P) clearly represent CTL epitopes . '^^L 

EXAMPLE II ^-1'^'^^ 
15 " induction of A2 .^restricted CTL bv Si^utaneous Priming ; 

with Purified HBV in Incomplete Freund « s Adjuvant fIFAl 


Injection of ovalbximin (OVA) in IFA sxibCTt^eously 
induces an ovalbumin^specific CTL response in mice , while 
2 0 in j ect ion of OVA eitJoter i.v. or i.p. generally does hot lead 

to the generation of CTL. This technique was used to induce 
HBV-specific CTL in A2 ,1 transgenic : mice. 

I ; Priming and In Vitro Restimulatibn; A2 . l/K* Igl 
transgenic mice were injected with 100 Mcroliters of ?m 
25 Emulsion of pur i f ied HBV virus in incomplete Freund • s adjuvant 

(IFA) . This emulsion was prepared by mixing purif ied WBV(1 
j : ^t;: : ^ diluted 1: 5 . in • HBSS with ; ah equal vplume of 

Seven days after priml^ 
in a 24 well plate) obtaihedi from these animals were 
3 b restimulated with syngeneic irradiated LPS blasts (2xl0 6 /well) 

; ;^ coated with each of the following peptides : 

799.09 HBenv 329-348 802 .03 HBc 91-110 

875* 20 : HBenv 33S--343 '; : 883 . 02 ,< - HBc 92-101 
|:l:;;:::;;975;:v2!l\ : ; V : HBenv 338r347 • V? 883.03 W^^^iS^p'x. 

'%pff0:'"- r ^ ; HBierrv 3^9-368 - ' 875 .15 HBc 18--27 . 

884.61 y ; HBenv '348-357. ■ - 875vl8 •-^•HBC: 107-115 -0'''V<%f& 

684 v 02 v" HBenv 349-358 ; . : 875 .19 .-. HBc 139^148 ' ■ 


These pep tides were chosen because: 1) They had lieeri 
defined as 

799/10, 799.09, 802. 03) ; 2) they represent truncations of ; 
peptides defined in Example I that are recognized by -■■tife;^^v;..":._ 
^ raised agaihsit the larger epitopes ( i . e . > peptides 875 * 15 , | 

884 . 02 , 883.02, 883 . 03 ) ; or 3) tihey contain the A2 . 1 biding 
motif as described by Falk et al; Y Nature 351 : 290-296 ^1991) ) , : 
i.e. / leucine; or methionine in pbsitioh 2 ; and either leucijie 
or valine in position 9 or valine i^ position 10 , ( i . e. f 

IP peptides 884 ; 01 r 875.20, 875^ 

was achieved by incubating 50 jig p f each individual peptide 
with 12^10^ LPS blasts in a vbl^e of 0 . 4 ml of RPB(^ medium 
supplemented with 10% FCS for ih at 37C. The ceils w^itre 
washed once . /. After 6 days , effector ceils were ^s<ayad for 

15 cytotoxicity against 51 er labelled Jurkat A2/K b cells in tiie 

presence of the appropriate peptides .-fTte-rtolts aire shown 
in Fig. 3. 

■2 Th^se effector cells . (. 2x1 0 6 eel ls/wel 1 ) were 
restimulated at weekly intervals > For the first 

20 ; restimulationy pept ide-coa ted LPS blasts were used, followed ; : | 
by peptide-cpated Jurkat^ A2 * i/K^ cells. Six days attetr 
rest imulatibiiy effector cells were assayed for cytotoxicity 
against ?1 dr labelled Jurkat A2/^ target ■ cells . in the \^ 
presence of the appropriate peptides. The resiilts obtained 

25 . " are shown in Fig . 4 ., 

Peptides clearly ible $0 induce in vitro CTL from 
splenocyt es of HBV-pr imed mice are Fig^ 3 ahdj 4 , ^ 
18-27; Fig> 3 and 4, = panel B :.; HBeny 68 ; Fig. 3 aiui A., 

panel D: HBenv 349-358; Fig. 3 and 4> panel F: HBenv 329-348; g 

30 Fig. 3 and 4 , panel I: HBc 91-110; Fig. 3 and 4, panel J: HBc 

92-102; arid Fig. 3 and 4, panel K: HBc 93-102. Truncation 
peptides recognized by CTL raised against the larger peptide 
and as such should contain at least part of a CTL ep itope* ar<e : 


.• g^tfresis ^pfeides .;- 


i w^e synthesize^ 
5 (Foster City , Ck) 

v : ^;; V '.:-:-:r^prc^ec 

; ■ acid actiVatioxi. ;^|Ba^ "to&^S^^ 
coupled, Etoc prbte and ^dr 

ethanedithiol veir-e pu^hase^ from jSigpa Che^ibal ^o^oritipri . 

liis^ 

: .' v : ::: -"' No. 23] : : .; ; : - ^^^-[^ -M^j^-P- . ;. 

L-Valine coupled to Sasriii^ resin (Bach^ ; Biosci^ 
". ipaded into the pep£i&e ; /^ : washed 

K operations were ^en sequentially 

i. The Fmbc prbte^ ing group was ;;reroV^^^ 

25 :' 2 . The , resin was wishbd "5 : : : tiines with *^ • 
■\-M^3-. A mixture containd^ 

HBTO :•; and- NMP was? aride&v; to • • ^e rea^ion -^lesse!;^ 

■^B '^vlrThe solvent was resin-;;*^ 
30 . T ' times with NMP. ■ 

v - ':. 'S>:- :; Steps (3) and (4) w^re .;,irep6ate<^ 

■'■ V 6 . ; The resin was washed -0N[M^ : • 

. steps l-r6 were r^eat^d f or each a^nb aci^ of ^ . 

Following the firietl c^ling ^ the ^si^ p^d^e 
' 35 was deproteced by ireaction w^ 

: ^: : j ; 1 ^ ? , V I : t imesi : . w±t:ix ■ : NME> ^ : ^iiii* swa^l^ci : 2" : t xmes ■ 

wa^-dried^ 
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■ cleaved : from the Sasrin* resin by treatment with 
trifluoroacetic acid containing 1. 5^ et^a^ditAi|ol and 5% |-- 

■K- water. The : polystyrene resin |»as separate! from t * ie 

triflUoroac4tic acid solution by filtration. Trlf luoroacetic : 
I 5 % - in v^cjuo- } TiU cru<*e peptide 

? was ;^itiira|fed with diethylether and: dissolved in watery ' The 
t^vatir- -'was' removed by lyophilization. ' ^ peptide was then ;.v. 
purified! by a C 8 column (^bAc) using; a ; 

10 V. ? modifier. ; >.. : -e 

=VV>fSi;t^ptite (Pal)|-ltfs-SerrSerrPhe-Leu^^ ' 
|er^-Val-OH ifSeq. ID No . 24 J 

■ :|:|&eVvres^ 

^••• : %i' : |hy addition bf * two serine residues according to the a|ove ^ 
15 W./" described procedure . The following operations wre then 

■ performed: 

■ :; : 1.^ The' ; : ;Fmo^prpte^^ > 
resin boiuid amino abid w^ m{P. 
2. Tlie xesin was washed 5yi^J^^vi^:^MP. y 
20 3. Bis-Fmoc-Lysine was converted to the corresponding 

■ symmetrical anhydride by: trea^ 

diisopropylcarbodiimide in NHP. The resin bound peptide was 
: : allowed to react with : the resulting anhydride. 
4. The resin was washed 5 times with NMP. 
25 y. ; : ; ? >5. ! The f^oc protert^ removed by treatment of the : 

resi^b -W*. | $ 

/ }; iy Palmitic *cid was reacted with hydroxybenzqtria^o^e and: 
diiso^rppylcarbod NMP r ; The res in bound .peptide wa| ;/ ; X 

allowed to react with the ; resulting solution. 
30 7. The resin was washed 5 times with NMP. 

yy: : }- finally, the peptide was cleaved frp^ resin as described . 

above. : • ■■}■/■;.. yi iy^yy^yjyyyy-y'y. yy : X yyy^yfyyy: 

/-yyyXi d&. Peptide ; Glh^r-lie-Lys-^^Asn-Ser-^ ; 

: ' ,y : M : - Nov 25]. yyty y-^y - . , "Ty] -y. << : y 'yyxyy '. ' : yy y}:yy tyy W':f0:y : ^x 


i; i resin b^ 

' addition <*ly , lie, I*e f -Lyjs:;;^ 

■ Ser r ;Asn; : ;: ^ I#s ^ and Gin r6^ 

• ; t;he procedure described in ' : Se^i6n- ;: ja^ : ;-^ij^yag^y.khd ' 

"■'ya. ■■££pt&e£ 

i ' i : ThrrGlU^^ - ■ 

[Seg , . Id No; 26] . '■■£■'* B£<-, ' /?&V^ 

^^^i^ ;in • sect i on a:; was . cha in ^ •;; ; 

. and described in 

/•VVV ; 'v:-;r: : ;;i5 ; . : : ; : setrtion • ^a . ■ • • Ci^aroge and p^ as. ■>:?;; 

= described above;. ■ •;.;:/;:> 

• . peptide Ac^ih-T^^ 

: Tto-Glu-Ala^ 'i; 

The resin bound pept^ 
" : : b^ ^n^/MtP. _ : ;<c:iea^ager arid 

' purification^ ^ per^rmed as descried f^oye* ^£M^M: 

^.^ aridl : TgHe^ 

:.;:i30.'-'i:^ : This e»acmpie describes which define thet 

' relative iii viv^ HB\^spetcific CTL £r^irig <eificiTOcy of ? ' 

: ' : -f-:v:: ; i:' : '--. 

. ' with p^tidlsi c^tiiniiig; T helper epitopes ^br CTL ' epitopes 

• . sijab^tainieic^ till) wip: itf^ of ^^tiJde 8^ • 2'3H: : -:--i::./ 
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complete Freiind* s adjuvant (CFA) . Nine days later; each of the 
following peptides were injected subcutaneously into two 
unprimed and two helper-primed mice , 100 jig/mouse in : 
ihcbmplete Freund's adjuvant (IFA) . 


^ : 1 pep^id^ :- ; ' ff ? T ^^^^^^^^^ ^ V"- ; ^ 

''|6,;.: ^ : 875w : 2:3+^75vl5 5;vi; j| T^^YI^PNAPIL , J^;! /: ' '/.^SDFF^J H;; 

■■ ' ; '' : Three : ' ; :weiks ::: after priiitig 5 . with; Vthe C^- : : :#pitb|)^r o*;'; 

••i5^\- ; 'S:'? :: :':Spi^n 

with HBc 18-27 (coating was achieved by incubating 30 x 10 s .. 
LPS blasfts with 100 jig of HBcl8r27 in one ml of medium; after? 
. 1-2 hr at 37C, : the cells were Washed) . After 6 days, 
effector' ciells were assayed for: lytic activity against ?1 Cr 
20 - \ ^ labelled Jurkat A^/K^ target cells in . the presence or absence 
of HBCI8-27. 

•hv /;:}:. The results Ihowed that in 50% of the animals studied 

in which the T helper arid CTL epitope peptides were simply . / 
mixed (i.e., riot linked) and administered in an immunizing 
25 : dose, induction 6* some detectable antigen-specific CTL 

L#ac%3^ity; : :.ab6 killing ^as ; :;i^env,5 An : {k 

h^ls0f:-'!e^B^e :pf^the^ : res^bnse Odfetected 

: M£iih \ isfcirprlsingty^ Wiere ipr^ed^witi : ;T^^ip^tg/;'jJ 

evidei^'iif 

30 ; v'- ; specific 'CTL^riml^ yW;i 

that £ dete* ted ^en : .: toe :• epitope^ .iwe 
viff^V ■ ridn^iinked (Fi^ i Quite uriexpectediy/ as shown in 'Fig v 'dV^r 
. W:;^^f: :;:; '^;Msf^ 

f ' :a|^irie>4l^ 

resulted, in the induction of ispecif ic ;CTL activity greatf r| ; 
M; tiah that detected by linking the T helper and GTlii ' f 


peptide aibhe did hot itiduce mc^specific : ; : 0L}.(Figs;i ^a^^g)^ -j< 
Ms animals to induce ^ -^.yy-^yi ■ 

specific iiik^ riot appear to be essential f orHpir.^ifii^ . ; , 

: ^ if . T helper and •. CTIf m^ 

. ; $V: ^; since ij^tmizatibn was di^^i^^ 

: : ,••>.••••::•; '^■yy^^^e ^himalis ' werei' "pri^ 

r s * iiB ; v ~& \yy'^lwy ;; : y , -; : ; ^ I i |p--# Exaii^ ■ yym% . ^i^; ; i;^|;^:;; ^ ; j ::; ri;:: I:;. : i:: t^t0 
:i-k%HiB^ 

• ;' :15 ; . tifA) • (This ""^i^s;ibn : ;^as pire^aLi-ed % miking 50i0 '^^f^t^-g^ 
' : V;^/' ' '^pfij^i^sm' : ix\^P^ : with ^ equal yblime^ of : p; 

';i'---0 :: - : aft^r (5xlD 6 ceiis^ " ^^eJ^^-^Py 

•^^''^iate)-:-' bJDtaih^d f rem the«b '''iMiialsv;wbre : -.; reistiaml^te^ 
::|^g^^ib; : IiPS blasts (2xIt)|/TOll) | coated with t£e p^ltidb 

'•' ioy^h. ; m^ze^e^ ;-v;.Thb^ 

^^^^f ^ weekly ir^eryal s • For thb if irst a|^ 

j; :: ;;;;;i:; : ; : V' jfol^ c^^edj c?ell|;^ 
- ,J -aif t:er r^ e£fei^ 

. ; : *25\f- : . ■ ^ ^ ^/K^ garget' c^ii^f 

: f ift : ;^ and abs^ce b (sbe^Fi^^ -W^^^'^ 


%^yyyy ■ :■ fif^Vy. Example VI M •::k'.g;.' :; ;|i -;-V-: &#yi- ; 

- : H^^ Test^ T^a^ Toxoid .: 

H ira^^^ T Cell Epitopes for in Vivb timing 

>• : : :;i - i- . - ^Tiransgeiii c ^ mice . : • -.CHTiA- • li/Hb ); : ;k^reire ' : ipr iiiedL if • • i;;; : ' : ' : ' ' ; : ^ ^ -;;; ::r i: ;; • : 

Vi :; kii;f i'(: : i(b^a^e "oi ; :ii-^bi : i ; taii). ;: wi^^ 

• 35 : - k : ^ ! " - T^t^us Toxoid 830^843 'L^r^-y^^:- . HBV : <<tt£yite2W y . 

\<:4, : .y-VfSat:i^ T Heloer Epitope - ; Linker (^■■W±t^J'y^\: 
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Three weeks after priming;, ; - : ;S^ 
example I) After ? d^ys cells ^ .■' 

'■^p&y presence or abMM^ 
•jp;:-^ -,|y;:-icei;|t| 
v;.^'lQ ' : f HBV pore . The ■ results , ■ shown •' in Fi^. 12 # indicate ^kt;v- 

antigen ( Jy core) i . • ^0\S^\-. ; vti^ 

Comparison of CTl, Immunity Induced bv P eptide l^nri-i nation 

'-Varibus arid f qri^^ 

; i CTL pep t ide were test ed in . an ef fort toCye nhance ^;its ;-;£0- . 

::\>;: ; ' : ' 'v"^ base : Sf the taii with one bf the f pllc^ing peptides or 

■::\; V0t:'. :. % mixtures : ' : \:£ ' ■' ^ I £^ -v^^ . - % 
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<10 


15 


20; 


25; 


30 


35 


. ' Pept idie/pr; y 
Number ■ Peptides 


932.01 CTL (Flu NP 147-155) V 
TYQRTRALV ; 

932 ; 07 (PAM) 2 KSS-CTL 

. . (PAM) 2 KiSSTOQRTOALy : \ 

932,01 CTL + T : he£peri--:;(G\fc- ; -32 3:r 3 36 ) : 
i+577 .01 TYQRTRALV- ISQAVHAWiAEINE :: 


(PAM) 2 KSS-Ctli + .T|helper;'.'. 
{ PAM) 2 KSSTYQRTRALV-iS^VHA 


; Dose AA:^A : ^^. }< '. "^A . •:' ' 
jaM/nibuse < Pdrirhi 1 ait ion : = 

0.1, 0 vQl :.:|.Salinie / !. Alum, IFA 

0 .1;6lb I;,- Saline,; i; ^urn^ ; : ; ; IFA :' : : 

.fO : -i;i ,-&^Qiyea:. Sal ine , Alwi; : i ; IFA 

. : ' 0> 1;V : 0., : 01 : ;:'. : : . :;;!Setilhe,;: iiilum 


T heljper-CTL ■iS^-V^iiT^.'^/v 
ISQAVHAAH^ 


; ( PAM) 2 KiSS -T helper rCTIi ; ; '^ITp 0 - 1 > 0 v 0 1 
(PAM) ^SISQAVHAAH^I^ 

^Ue^Etr-A^r^CTL i ;" 1; b ; i > b ; 6i 
•ilSQAVHAAHMIOT 


(PAM) aKSSHT helper ^AAA-CIIi :V ! 0 .1, 0 .01 
■ (PAM) ^KSS-TSQAVHAAHAEINE-A^ 


0 .1,0 /0 VyM Skline,; ^Aluin ,;y IFA ; .' 

Saljip^ IFA 

:^Sai;ine : ;IFA: : ; 

ijiSali^ 


v 932.07 

: IFA 

■ +577.01 

' : ': : 932:>()4- 

932-05 


' . "Three • 
Removed ah^ 147r'I55" peptide ; : 

CTL activity was Assayed ; 6 

BlOvD? fibroblasts as,:::tf5^6^^ P^iiisj ' ;yrj^B^4&i^^y/^i- 

the absence of arit igen / ■ : Vthe opr^ pe^ide 
or f bliowing infection witli influenza virus . i h 
Representat r esiilts obtained -ttom one ;pif fb^ 
fruit- e3q>eir imetrit s are sunniM 


10 


15 


20 


25 


30 


35 


40 


I 

CTL Inmunogenicity of 


Formulation 


Saline 


Peptide 
932.01 

932.07 '.' 

932.01 + 5"77. 01 
932. b7+ 577.01 

932.02 •. 

932^04 

932^03 
932 ^05 : 


0;0l a 0.1 


Alum 


0.01 0.1 


IFA 


0.01 0.1 


-b 


,'++-k : : : :.: : :■- :■+++;• 


lliil 


■ :a - Doise (/iM/mouse) ' 

b = CTL immunogenic various modifications arid 

formulations of NP 148-155 (huc^ PR8 influenza ; 

virus). Each symbol represents the result obtained from 
spleen cells derived from a single Bailb/c mouse and reflects 
the ^ required to induce 40% ; 

antigen specific lysis of 51 Cr labeled B10D2 target cells xn 
the presence of ND 14 Q.i5 5 peptide; E :T below 10 : 1 r ++ J+T : 

bett^eri 10+1 arid 30 :1; + E : T greater than 30:1; p not achxeved 
at ariy |B -::tested .. ;/ : 

The coii^truct^ (PAM 2 KSS-T help^ (^) 2 KSS-T ^ 

AAA-CTL were superior wheri injected in saline or Alum compared 
to all ^f the other combinations The peptides T helper-pTL 
and T helper filing the T help^ + 

CTL (i.e^ 

saline or plum. Thus , for vabpi^^^ 

(PAM) 2 K^$ to a T helper peptide whixih is 1 inked to the CTL 
peptide appears to be advaritageous f or inducing CTL immuhitiy^ 
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'■■^..', : ; : }"\-y^ '; : ;;;'ExaBiple yill 

Definition of the minimal optimal sequence with the 

5 ; Traiisc^ehic mice ( A2 -1/Kb ) were primea with fiBV virus 

- in IFA substantial!^ ^ described in Example II . Seven days 

after priming^ obtainedi f roxa theise animals were 

res tijooxlated with syiigeneip irradiated LPS blasts coated with 
peptide 79 9 ♦ 09 < as ^scribed in Example I) • After 6 cycles of 
Id restitution with 799; 09 coated eel 1 si (as described irv , 

Exaunple II) the ef f ec*b cloned by limiting 

dilution us ing syhgeribic i2^di^ LPS blasts coated with . ^ 

ife^ Coii ■ A stip^matarit, IVb CTp 

15 line that killed JA2Kb target 

: -y ^<&&1& coated with peptide 799 . 09 • yTh&se lines were tested on 
a panel of 799>i 09 N truncated peptides and 

overlapping 9^ and lOmers covering the entire 799 . 09 
sequence. As shown in Fig v 13 panel A the minimal N-terminus 
20 truncated peptide recognized by line 113 and 110 were 

respective!^ HBV env; 3 33-348 (923^D9 ) and 335-348 

^;923 *07) • Fi^. 13 panel B shows that none of the ?mers or 

a longer 

peptide is t^ required . ; ;f or^recb^itibn by 

25 this GTL line . ; The minimal sequence recognized by line 110 is 

repres^ted by peptide HBV env , 33 3-^34 1 (9 23* 26) and HBV env 
335-343 (923 ; 22^ 4 two distinct but 

overlapping peptides can serye as ^tigenic determinants for : ;-p 
799.09 . specific CTLv 
30 From the foregoing it will be appreciated that , 

although specific eonbodiments of the invent ion have been 
described herein for purposes of illustiratidn, various 
modif iceitions may be made without deviating from the spirit 
and scope of ^ Accqi^in^ly, the irivention i^ not 

35 '- . limited exc^t a^ appended c ; ^"^'^ 


; Sequence i-isting ■/..•:•■/.. ■• 

; : Chesnut v Robert W . • ' 

' Ui V ^tit-lb o^;ra^ 

■yv:'; : ':; ; ;{iiIJ V ;NuiffiER OF SEQUEKCTS : 

^:;:;:; j vi'^:L:::;;'v' ■ 

<A) ADDRJESSEE : Towns e rid arid Town s end : , 

. 

'. (C) CITY : San ^ariciscp/: • 

(D)STATO: California; 
; (E) COUNTRY : USA / : :V ; : : : : 

>• ;:>.:v-V.;(P) . ZIP : a?4105^- ; - : ;:;-::T: :: : : ' ' \l ■ X&K-: 4 ' ' : :f M;^. : . i 

S^X^ 'F6l&:%" : : 
^W^' = :•■£&)■ Mliitm T^E: Floppy dis£ > 

(B) COi^UTER: IBM PC compatible 

(C ) OPERATING SYSTEM : ; :• PC - DOS /MS-DOS : ; ; , : >L : 

■•; £ •( vi ) - : - : - cu^ " • . : 

• ; (A) : APPLICATION NUMBER : US . : 

(B) : FILING- DATE : 26 -AUG- 199 2 „■> 

(C) ' CLASS If ICATIQN :■ .^(i " j;' 

NUMBER:: US 07/749/568 
; ; { B ) i FILING - DATE : 26-AUQ-1991 

^ • (Viiy raiOR AP 

H[A) APPLICATION NUMBER : US 07/827,682 

; : V;:; ; < b pi ;j?I IiING - :;DATE : : j' 2 9;f JAN^ 19 9 2 . ■ . 

• ; ( vi i ) PRIOR APPLICATION :i&T£;:; 

(A) APPLICATION NUMBER: US 07/874 , 491 
B >; j : FILINfG ; DATE : 27-APR-1992 

^(yriii) ; A^ t^tO^^TX0^(.i ■ ' ' 

. -y^ik)-- NAME : ; Srai t h ^ Wi 1 1 i am M. 

(B) RjSGISTRATION NUMBER: 30 , 223 

: ( C) REFERENCE /DOCKET OTMBER : 14 ^3 7 - 2 6 - 3 

^r:.^mmA}^ TEIEPHO^:, 

WM^^f^-iBfr; TEtEFAX: 4 i5 ^43^504 3 ; ;\ ^ -y.: ;PVv 

( 2> • INFORMATION FOR SEQ ID NO:l;: 

( i) SEQUENCE CHA^CTERISTICS:: • • 
;:(A)V IjQJGTH : 20 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

:::i : ;:,-|^;.; : L : (b)- ^POt(X3y :vlin^a^:: ; 

Ki::;:^::.( ; lil : A TYPE : peptide 


V : (xi)V;S^UENCE^ QBS&iFXi^ NQ.; I:.-,:; V.^; 


(2 ) ^FORMATION FOR SEQ ID NO:2: 

( i ) SEQUENCE CHARACTERISTICS : 

{A) LENGTH: 20 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS: single 

( D) ; TOPOLOGY;: linear 

(ii) MOLECULE TYPE : peptide : : 


(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 2 V -■; \ 

Leu Ser Pro Thr Val Trp Leu Ser Val lie Trp Met ;Me t Trp Tyr Trp 

1 : ' ' 5 : 10 . . 15 

Pro Ser Leu • 

: -^>i-:f v - -20^ - . :: : " ; : • : : ; ' : , : ::;L t::: : ,:, ; . . : ; .: 'p ^ 
' (2) INFORMATION FOR SEQ ID N0:3: ; 

(1) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

( C) StRANDEDNESS : single 
. <D) ; TOPOLOGY: . linear : . ■ 

(ii) MOLECULE TYPE : pep t ide 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 : 

Leu Ser Pro Thr Val Trp Leu Ser Val lie 

:;' .1 :;-;. : - : >- : ; . 5.. 10 

(2) IOTORiMAT ID NO:4: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS : single 
" (D) TOPOLOGY : 1 ihear 


(xi ) SEQUENCE DESCRIPTION : SEQ ID Nb:4 : 

Thr Asn Met Gly Leu Lys Phe Arg Gin Leu Leu Trp Phe His lie Ser 

# : i • :: - ; , - 5 . . : - \ •:■ ; ; io ■ : ■ . - ; is ■ , 

Cys Leu Thr Phe 

: : . ■ : ■ 20 : - p.' -J.; :: ; , " ".; ; -.pp. . . . . . ; > 

(2) ; VTO FOR SEQ ID ; NO:5 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single ' ;-■ 
• ( D) TOPOI/DGY : 1 iriear ; . 


WO 93/03764 

(ii) ItoLECULE TYPE: peptide 


fCT/yS9^072i8 


• i: <xi) iSEQOENCE DESOTIPTlbN : SEQ ; ID NO : 5 : 
Asn Me t G ly Leu Lys Phe Arg Gin Leu Leu 

T .? W ; :; 5.". ^"/V: : :, ' \ : V>. ' : 

(2\r}wFOPM^m; for seq ib no:6 : ■;' 

: <1) SEQUENCE • CHA^CTERISTICS : \ j. 

(A) LENGTH : jlO amino acids ; 

( B ) TYPE : ; i amino: ac i d 

(C) STRANDEDNESS : single 

■ -j[p):;;-TOPO0GX:i' linear 

iil .; MO^CTLE' ^^/p^t^e^'V::: 


ytxii SEQUENCE DESCRI PTION : : SEQ ID : NO : 6; : : ; 
^•'Met'Gly Leu Lys phe Arg Gln ieu -Uii.^^T^ 

..(2j);:;;; : IN N0;7: ;: . 

'XX: (i) SEQUENCE CHARACTERISTICS :V 

(A) LENGTH : • 20 amino : acids 

(B) TYPE: amino acid 
,:V:.';- (C);: STRANDEDNESS : single 

(D) TOPOLOGY: linear 

i • >; • { ii ) MOLECULE TYPE: peptide ■ • . 


: ^- : i;.(xi] : ; SEQUENCE DESCRIPTION : SEQ [ ID ;NO : 7 : : , -y J'- 

Ala Ser Ala tog Phe Ser Trp Leu >Ser Leu Leu ; Val:: Pra Phe Val ; Gin 

: " ■■■ Trp Phe Val Giy y • V;jj;: - ■ 

•(2 ) . INFORMATION FOR SEQ ID NO: 8 ./ 

SEQUENCE CHARACTERISTICS;: 
(Aj: LENGTH: 9 ^ino. aci^s ■ ;; 

(B) : TYPE : amino acid ^XaIMX^ 
: it) STRANDE^NBS S S ihg le; ;•• 
. . (D) TOPOLOGY - linear 

( i i ) JtoLECULE TYPE : ^pt ide . : 'J : '. 


•<xi): ; SEQUENCE DESCRIPTION : ; SEQ ID NO: 8 : 
• Trp Leu Ser Leu :Leu Val Pro Phe Val 

: ?^ v'' 
' a- : v :: '< A) : - : LENGTH' : 9 amino ac ids J 
■ y> (B) :1YPE : amino ; : acidi:#i :; " 
: : ( C ) *: STRANDEDNESS : s ihg 1 e ; j ; ; 
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<D) TOPOUXSY: linear V.' : : : 
(II) ^LEOTLE TYPE : : pept Ide 1 


(xi) SEQUENCE DESCRIPTION: SEQ : lti^mz?;:^;y-\^ 
Asn Mfc t Gly Leu Lys Phe A^ ^ eu 

{2>: - m^ FOR SEQ ip iNO: 10 : , ; : : : : I. •> . 

( i) SEQUENCE CHARACTERISTIC 
■ ■ :£ '•; (A) LENGTH : 20 amino acids ■ . 

• (B) TYPE: amino :acidV:^'>;:o>- 

■ • (C) STRANDEDNES S : s ingle V.- 
V Ct>) TOPOLOGY: ."linear:; : 

'^iii^^wdn^ TYPE • peptiide 


; (tfl)^ DESCRIPTION ^ 

'■^M' ■ Met^ Asp 11^ Asp Vro l&t i^s : Giii Phe £ly Ala : *rhr Vat :Giu : :'<Leii:^u:- ' : ';' "f 

■ ; . .■ :■ ■ i : : : y. . .- : . 5 ., ; . ■ ;v . . >■ ipjC.^ ; y> : y' <m ■ . ^ir^ii-S-l^i^. t: :v . -f'X'SJ: 

Ser Phe Leu Pro •, . . . - - ;.'--^--y-j^ y.;pyyyp;. 

■ • : ; ;( 2 )i INFORMATION FOR SEQ ID NO : 11 :- : - 

'•• (i) SEQUENCE CHARACTiERiSTidiSi : . ' : ^i: : Ap 
•V (A) LENGTH: 20 a^rio acids \ • . ^' ' ;: 'V.' 
: (B) ; TYPE :■ amino acid v.-;:-:-r • 

( C) STRANDEDNESS : single 

(D) • TOPOLOGY :; ;Uiae^" V/ 2^^ ; - ■ ^ 

peptide ^ 


(xi) ■ SEQUENCE DESCRI PTION : SEQ ID j NO: 11 : . _ *|? 

: Pro His His tyr Ala Leu Arg Gin Ala > tie Leu Cys : Trp /Gly iGlu^Ljeu; - ■ ■= 

(I) SEQUENCE CHARACTERISTICS : ".■ 

• (A) iLENGTH: 20. amin6- : acids7 ; / ;: YK; : - ; v • ''•••' U::'V ; ; :: : : ' : V' : :;:- .-'^ 

'(B) TYPE: amino acid 
:..>. : • (C) STRANDEDNESS : Single -/P. 
{ b ) TOPOLOGY : 1 inear 

"V."/ (ii) MOLECULE TYPE : . peptide; 


- : )]0 : yM( ;: k( (&0S^ DESCRIPTION :f SEQ ID NO:ii Myl 

i: Pne His lie Se^^ tog^lu : :::^r 

: --VV ; .:. : - ; ; : V - : /' : \^-;;;\v;. . lie rGlu Tyr .Leu. • . . yyy\}y>^%y^MP " : . : ' :: .\. . : : : ': . •: V'; : - •. 'P:^ ' P.', Pp 


WO 93/03764 ; 52 PCIVU?9M)72l8 

( i ) INFORMATION FOR SEQ ID NO : 13 : : 

(i) SEQUENCE : CHARACTERISTICS : . 
, (A) : LENGTH : ' 15 aimino acids • 
(B) TYPE : amino acid 
^C) STRANDBDNESS : single 

-;'(pn*K)POI^GY::' /linear . : 

^Ciil^^IiEahaE- TYPE : pep tidied: 


(xi^ DESC^IPTibhl : SEQjp :M:'13V|; ;^ 

. (Isiu : T^^h^^V^l': ■ Ser Phe; -Gly Vai ; I le ; Ajrg Thr ; Pro Pro 

(2) INFOR^TION TOR -;SfeO ID NO: 14 : ■;■'■/■' 

■ : K- (i) S EQUEWCE i C : : • 

(A) : LENGTH : ; 20 amino acids . 
: - : {B ) TYPE H amino acid ' •• 

(C) '; : STKATO^OTSSi: : ;:- ; ; s ing 1 e : : : ;v v-:. : 

(ii) MpLECCttijB TYI*E : peptide 


:(xi ) ' SEQU^CE ; ^ 

Yal Ser ihe Gly val 1^ lie Arg Thr Pro ^ Pra MaS^vArg Pro Pro 


1 


Asn Ala I>ro ;lie:^' :: *.^ : v : . 

' '. 'v;;::--. - : -.; : :: : 2dvS : ;' 

(2) INFORMATION FOR S EQ ID NO : 15 : : 

•( i ) SEQUENCE CHARAC^RIST ICS : i: :; 
(A) LENGTH: 14 amino; acids 
' (B ) •:: TYPE amino; acid •; 

( C ) STRANDEDNESS : single v 

( D) TOPOLOGY : 1 in«*ar ; ; ; 

: : (ii) l^IiEC^E :W peptide :; 


' : ~f- (xi ) SEQUENCE j DE^ SEQ ID M^iy- 

Gin Tvt lie - Lys Ala Asin Ser Lys - Phe lie iGly lie Thr Glu 

;(2j INFORMATIOiN FbR SEQ ID NO : i6 : 

(i) SEQUENCE ' CHARACTERISTICS : 

(A) LENGTH: 16> amino /acids 
(B> TYPE : amino acid ; 
(C)\ STRANDEDNESS : single; 
. (D) ■ TOPOLTCY : linear . ::.-.-:.[ 

' (ii) ' MOLECULE TXVE : peptide •' 


(xi) 


SEQUENCE: DESCRI PTIpN : SEQ ;ID : ^6 : 16 : 


Lys Tie--^&hjfai&t:\ Lys Ala Ser : Ser : Vai Phie ; )^ Val Asn i Ser 

(2) INFORMATION: ID NO: 17: : . ^- '/(•::••. : ' ; 

; ' (i) SEOUENCE^iiOT : 

• (A) LENCOT acids '.\; : 

: { B ) TYPE : amino ac id 

: : ( i i ) MOLECTILl^ peptide ' 


- (xi ) SEQUENCE DESCRli^iON i ; SEQ IDxNO r " y/ 

; ::'' : ;:::iAsp:;li^ : ::<5 

h-: Val Val Asil - -Ser/'-yi^l^V:- V : ;• J-;^ : q;^:; : V :^ ;S l^^^^W^ :• '" -j.i ' ' 
{ 5 ) INFORMATION FOR SfiQ ID NO: 18': : : ; ^ 

rvH:;;^ 

: : - : (A) I jLraGTO : : : 13 amino /acids'v'v 

> : :-:-'{ C) STRJ^EDNESS : single ; • 

(D) TOPOLOGY: " linear : : ' : :;T-^: : ''x >;:;V::: : ;VvV^:.y : . 


(ii) MOLECULE TYPE : peptide 


• : ^(xi)^.SEQD^ . 

Pro Lys Tyr Yai l^s Gin Leiu Lys ;Leu ktt&itiir. 

. , • ■■■ ( . -v ' y -^s^ ^ Ti> V;.. y- v : *P ' • ^0M§ : 0/ : 

(2) • INFORMATION FOR SEQ ID Np : 19 : 

""Mi) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 13 amino acids!; 
- (B) TYPE : : amino -acid 
(C) STRAND EDNESS: s ingle 
:•' (D) TOPQLOGY : : 1 inear r^y}^ 

/( ii) MOl&CXtt TYPE-fiiii-pTO 


! ;< xi ) SEQUENCE DESCRI PTION : SEQ ;ID NQVl9 : 
•i^ Pro Ash ; Ala Pro lie Lieix 

: - : ■ ; v y ••• : -Vy::5yV; ; •- , -•. :0X:^P: "■■ • ;:M 

(2i) ' lOTORMATO^ . NO: 20: : ^^^^/^ 

: (i) ■ sequenceIM^cteristics : 

: ( A) ; i^NGTH :;H23 amino acids Vi:<v--- 

(B) TYPE : amino acid 

(C) STRANDEDNESS : single 
■ (D) TOPOLOGY: linear* . ■ . 

• - r (ii) MOLECULE TYPE : : '■■ prot e in;;'; 


• -'v : '-'fe Pro ■ 
•••••^:Ser --i^p. : Phe Plie Pro Ser i iVa 1 J ; £^;0' r .^yr 

(2 ) i INFORMATION FOR . i^EQ^TD : . NQ : : 2 1: ' J 

: vVV.:> : v. ) ••i : : ; SEQCJENCE CHARAGTroi^TICS . 
'iy/^A)'': LENGTH : 2 6 i amirtp : acids 

v ; :V.4 ; ;-:^:'(B) TYPE : amino ac&M-K -^ • 
;<;;■;:;■;. ' : . • : ( C ) STRANDEDNESS : ^is i rt^l ev. : : ; ?; : y\: ;/•;:/, - : v 

;(b){.--TOPOLOGY : linear" 7-j:;|;; 

( ii ) MpiEGOLE TYPE ; : protein ,<;{X; : 

Th£ 


1 " '^5 


'••Vv^phe^^^ 

frj;^ 22'.::;:.. ; 

V (i) SEQUgNGE CHARACTERISTICS : ^.yi>,;-'^%U 

. ,, (B) TYPE : amino ac id /y • 
; :V ; <C) STRANDEDNES S : vS ingle , : - ; 
: (D) TQPOLCK3Y : - linear . • 


i ip|:NC): 2^- : 

Trp Met: Met Tir^ Tyr / G ly ; Pro S er Leu 

(2) v:-INFQ^ 
: : : SE^ 

• :; ':;' : :: v^.;:U:. ;i:(A) ■ LENGTH:: 10 amino acids : ^ 
:\^-'v--'': : !(B) TYPEir^a^rib^acid ; 

> (C) STRANDEDNESS : : is ingle ; : 

•;>i; :> : ^'i : ! i^D )^;' : TO E^LQCT : :v' \ linear -J^%* 

V.;-;:. .: { ir ) : : MQLECTJLiE TYPE : : .pep ti^y •;. 


; { xi ) Sequence desoription : seq ib; NOV23: 

]K: '- ^lie 'Le'u ; . Pro' Ser Asp Phe Phe ; P^ 
( 2 ): • IN F-^itM^TX^l^ !;FpR:;! SEQ;-jIli-:VN6;: 2* ;: • : 

: >- - < i ) s^uence : CHARACTCRISTICS 

• .•• !{ A) -LENGTH : 13 amino : acids- 

.:':;.;•• ; :: ;. v ;(B)C TYPE :y ami 

. ((G) STRANDEDNESS : single ^V;.;-*, 
(b) TOPOLOGY ^ linear • -'•>;. . . 


\Vp93/037(^^^^ -%5S 
Ui} MDLE(^E TYPE ; p^tide • ; 


PCT/tJS92/p^l8 


(xi ) SEQUENCE DESC^IITipN : SEQ ID NO :24: 

Lys Ser Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val 

; : ' ' : ' " • • :.• 5. f% v ■n.-.a :v " io • 

(2) j INFORJ^IOil FOR SEQ ID?-^ 

• ;;(i) ^ 

■. ;: ;s'";/'\:(A)^-LENGra : |;24''- : ;'Minp\i : acids 
"• '(B)' TYPE : ! amino acid Y 
{ C ) STRANDEDNESS : s ingl e ■: 
(p ) ^^h(X3Y: ; linear • 

(ii> 


(xi) SEQUENCE DESOTIPTldN : SEQ ID NO: 25 : • 

Gin ' Tyr .-.I ie v-fciys '•• Aia AiBii ' : ; Ser':V tys : : iPliei : - lie ::Gly • I iei i : Thr ! : - GIu Phe; li<au; 

: . \i . ■' .'/-. -v^; •';'';;; 5 ;, ; ■ : . ' r ; 10 ;;;;; y^:-/; ; ';; : ;,:-::'-: : :- : V:-i5 • , ^ 

• : '\ :Pro Ser j^p Phe Phe : 

; ; ; . . .;o ■ _ ••ip,: '---u:- ■ y. :, - .... : ^m: .',.•,,. m . •. ,. : v?; ..■ = 

;i(2) INPORj^ION TOR SEQ ID N6: 2^ : /'V-' 

•( r V -y : -M^ . 

•v'~v ' • (A) I»ENGTH: 27 amino acids : ; 

,. ( B ) TYPE : amino ac id • 
( C) : STRANDEDNESiS : single =. "' 
(DX TO^ 


(xi) SEQUENCE [[ DESCRIPTION : : SEQ ID NO: 26 : \ 

Gin Tyr lie Lys Ala Asn Ser Lys Phe lie Gly lie Thr Glu Ala Ala 

Aia Phe Leu Pro Ser Xsp Phe Phe Pro Ser Vai 

(2) INFORMATION I^R SEQ'^ 

(A) ; LENGTO: 27;aniitto : acids'V: 
( 6) TYPE ; ; amino acid .". 
(C) : STRANDE3DNESS : s ingle 
• (D) TOP^jOGY: linear : 

:• :'.••. (ii) MOLECULE TYPE: peptide : 


(xi) ■ SEQUENCE bKC^iCTiON : : SEQ ID ' H0:27::| : :^: 

:Gln Tyr -lie .I^v Aia : J^n /Si^r-' Lys Phe lie Gly - lie thr i Glu : Ala Ala 

.; : )i " ' • : ; \ 5 :; n - ^W^-:^- . .".v.'.- io : ' i^:;:;; : ; : y X::yyX:^' : is£: : - 

:Ala : Phe Leu Pro Ser Asp Phe Phe ^roi; Ser Val ^^i- • 

A ■-;X:^ •;'' ; ^ ;: 2'b\- ;::: v?--r^ ; ' :V .": : - /; -2S^-\r y • : v'i:: : -:: : - : n- W- 'A^. ■■■X' : .'X '■■ ". "\ v:Xv- 


: ( 2 ) INFORMATION FOR SEQ ID NO :28 : V 

(i): SEQUENCE CHARACTERISTIC 

" : ." >XA);^iENGTH :■ : 27 ara^ / . " . 

"iBATyPE: amino acid . \>' : .>: 

( C ) STRANDEDNESS : single . 
<D) APOLOGY: ::::iine;ar.:./ : , . ' 

i:(:ii) MOLECULE TYPE;: protein \-; "^^H'/vl;:;. 


|;V:V^: : (3ci). SEQUENCE DESCRIPTION : SEQ ID NO : 28 : 

: : K'--:% ; ^ ^ri Ser ^ 

W : ^:^0P^^1^^ -Pro^Ser ?;Asp::Me:- -Phe;;: :P|0 V'Ser| : V al . ; :. 

:;;(2} ;: INFORMATION ppR SEQpD NO . 

' :: ' ; ; :: ;>: : ii : r SEQUENCE^^x^ CS : A : ; • 

■ ', ' I (A): : ' LENGTH : , ■ 30 ;!aminb' ;:'|ac_ids; : ■: ■ 

• (B) TYPE latino - acid^-^-f .:>'.;; 

■ : ; : ; : • (C) STRANDEDNES S :.'- s i ng 1 e 

(D) TOPOLOGY : 1 inear 

; -( ii ) ^LECUIiE TYPE : proteih; . 


•7: (kij ; SEQUENCE z ^ ■.-..> 

y-Ttivs Ser Ser Gin Tyr lie Lys Ala Asn Ser Lys Phe lie Gly lie Thr 

■■ - ;:-y^^:-: : : : , . , 5 ■. - v-y • ; ;,-:7. : 10 _ ., . . . v-; : ; ; v ;,. ; . . - . -^is^ & y. 

' : ' : - ; ^iu :Xl:a v 'Ala ' Ala' Phe Leu : Prb^Ser?Asip -:Phe' Phe^:i^;/ : S^ 

■ . • V;,'; V ■ 20 ;' . 25 ■ . : "; /30: : ,:;:;-v v'> ; ;;;, 

(2) • INTO SEQ; ID NO: 30 : • 

( i ) SE0UENCTE : CHARACTERISTICS ::...• 
••/ (A) : iENGTH : 1 4 v amino acids •'• 

^■■^y';^ (B) i ^ aSid ; : ^jr:- V;. : ^S : ;'-' 

- : ■ '■ ■ " y (C) STRANDEDNESS : ' single -W--'. ' 
: ;:v ;/y/y;:;^ ^l&< 

Cii) MOLECULE TYPE : ••:proEdin'. : : • . 


; <^i) SEQIJENCE DESCRIPTION: SEQ ID NO: 30 :' : \ ■ ■ ■ ■ '■ 

Gin Tv^ -ile Ala Asn Ser Lys Phe jle Gly He Thr Glu;; 

; ':' :: : : i-' ■ -" : . : 5 - ' : - •UV.:'. ' ' ' : ■ % ^ 

: {2 ) INFORMATION : FOR SEQ ID NO i 3 1 : ? ? • . 

: ; SEQUENCE . CHARACTERISTICS :. v"'"-"v//. : -V : ^-' 
•:(A) LENGTH: 24 amino acids 

>" ;v ^y^V:.;'/^-^^. TYPE: a^ ho ; acid 

/o; ;": • (c) ;straotedn£sS;: : !.; sixig ie • 
"•" : ( b ) ^ TOWl^GY : ••linear:';-. 

^■W : iJ^i) ^E^£e-:.TYPE: oprotein^;'^ 


■/;y;/^t*i):. SEQUENCE DESCRIPTION : SEQ IP NO:31: \' 

: Phe : £eu -Pro" Ser Asp Phe Phe Pro Ser v£l Gin : " Tyr lie Lys Ala AsnU 

,v : : --- ; ' ; %:f;:; : : -v^^^^ -Si-- :='. 

• .vV--W'-. : .-' Ser Phe lie Gly -lie': Thr Glu 

"; '?. Y:'<dddyd: f ,/-\::d ?Q ' ■''fWr'':-:' . : . ' ' 

:• ' : W-^-WW^ I^l^I^TiON ; FOR SEQ ID NO:52: -f'; 

" :;.(i)Vi5E0UENCE : CH^CTERISTICS : 
•• ^; : (Ai^LENGTH:' '27: •amino :;:acids ; • v;y : b<^{'' •• 'i '(i • . . - 

' .:T : . • ■ v (B) TYPE amino "acid.- 'Y\ \ : L 

■ : : l-sihgleV^ - -^fe^ 

' ; : ;v . ; ((^ linear?;'/ f: ^ ; : ;g If; 

( i i ) ^LEGUIiE : TYPE : protein : .; <^;f -, • 


v f: (xi ) • SEQOTNCE DESCRIPTION: SEQ ID NO :32 VI^'V 

Lys Ser Sier Gin Tyr lie Lys Al a Ash ; Ser ! Lys Phe ••' I le Gly I le Thr :i 

•h>:f ••: Glu Phe Leu •Pro' 1 ! Ser Asp Phe Phe Pro Ser Vfel .. - :r : --^ * 

• : .- : , -;/.-; 20 . , . f yd; 2$ ' ' ^S^'f^rif.--, ' dd'd . : : 'v; : v 

ID NO :;33 O. ?i 

( i ) SEQUENCE CTA^CTERI : j • 

(A) LENGTH: 10 "amino acids : i 
,j"V:{B)^:TYPB:. amino :acid 
; ( C) STR^EDNESS : single ;/ 

Ui) J^LECOIiE TYPE : pepticie V&> ^ - ; ; £ ; | 


(xiV^yS 

Arg Phe Ser Trp Leu Ser Leii Leu Val Pro 

■^"■^■"■Vr ■ .:•?• ' ; '' - : : :: :'5-: -; .: • : . : .";r.,-.:;.-; 10 .••• : "-e," 

(2 j ^ FOR SEQ ID NQ.:34.:y f -:' 

(i) SEQUENCE CHARACTERISTICS : ' 

. : v>-;i{A)-^ : iiEKGTH: 1 <) ; amino acids ":f 
- •••>: < ^Bi'^TOPE'r^-amiiio^acid: 
•; : .'. : : : > : (C) STRANDHDNESS I s ingle 

• : ; (^ 

. (ii) MOLECULE /^TYPE : peptide 


(xi ) SEQUENCE: DESCRIPTION : SEQ : : ip: NO:3f •:: ; " 
Leu Leu Val Pro Phe Val Gin Tip Phe Val ; • : 

(2) IOTORMMidW F0R SEQ : ID NO: 35: ^Mgfpy 

i (i j JSEQU^ : ''^-d--:K^ 

.: ••.••>••":'"•; (A) LENGTH : • 14 .amino • • ac ids ; • • 
v';:::- : ( B ) :TYPE :A amino acid 
' :: :". ; .{C) ! STRAOTEDNTSSS : :■ is ingle 'U:-d-'' : 
: (D) TOPOLOGY : linear ^; i;: : : 


WO 93/03764 


y 


(ii) MDLEOTLE TYPE : peptide 


V .- : - •:• 

• . : y-yy 


.(xi) 


yyyyy^ 

. ••7< 


; ;, '7 


■"•v.:--:-' 

•:■■■<••■.■. • 


...x7^7 : 7f:.: 
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^; ; K i A six; to 

" • ; -v:;;nin€^een.'. amino acids .whei^ 

"■:l5 J:Y\^^^ CTIi:i :; li^ 

• g^cc^ : 

15 Tl^HMei^ l^^f^.*!v, : . 

884 . 02f (HBiai^ 

■ ' 917V07 (HBer^^^ ID . No . 22 ^y^:' 1 '.'' 

25 -5 .; ; . A :: <CTL, : 1^^ cioinprisingf f r . 

. ; J> ; ' ; ^'t*®^ : .. 

^••! ; .:^aci<is;; pf said CTL inducing peptide -;;to .|a ; '|- : -- ; 

■; : {; : ; ;.;:;^cp : f;|: 
•'. foiiowing^siB^ence: 
30 V 7Sf9 . 0$ (me^ 


■■^H^^^^W: ■ The: ; cpepti(^ . 

- 

:: idi^ ■ a ;':|;;;^eii§3: peptide. 

' ; of :::;;;ciaim::\9 'Wly 

W^^sX^'Mk^ : .; CTlI in<^cin^ £^ . '; 

13 v The CTL/T helper pep t ide conjugate of claim 9 

•v:; :; :j;;|; : ::i4i. , claiio 

25:;;:::; : ■:;v<y: herein tte; CT ;iis : ::|75^:|5 . (HBc 18 . 27 ) ; . .- 

15^^}^M pf claim 9, ■ %^ 

:; \4 selected ;fr^ (™pi-20")/' : (^^50^69) or : 


-i*^^ peptide ^ 

wherein tlx^ T ^Iper (^830-843) • 


35; 


■. ; -;:- : ;:>'; ■■'^7;i| p§^.icn^T helper^p vclaim 14, 

i:;^er£^ 


10 


. ■ : PCI7US92/07218 

is ietanu (^830-843^* 

helper • peptide^ :. conjugate of 'iclaiii 8 ;y :; : : ;: : 
lii&ed ' ^^iparri^. . 

; 22 ; Th<e i CTL/T helper peptide con j ugat e of claim 18 
: Htli a f atty abid . ., - 

23 ;v ^ cin^T helper peptide Conjugate of claim 18 / 

•:;;::;x; ;: |-|;;:, ;V;: i^Wii^i^ iii : ;; : ^ C^X- aj^ciiici^^: ^ p*s^>t icie ; : ias liriced to ; the T " helper : 
: ;; : : ; : piejE^idte a^ifepacer >mbl^cniley : - '. 

24 . The CTL/T helper peptide con jugaite of claim 23, 

; 25 . A : CTL . inducing peptide- comprising irbm six to 

• 25 i- yf v: : &vd&y£&iAQ. acids a ma ji pri^ of the amino - 

.ai^V;ho^l ;.a; ; 

haying ,the : : : s:;; . 

Kie-Gl y-Iy sH?he-Leu-Trp-Giiir Trp . 
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27. The CTL/T helper peptide con j ugate bf claim 9 , 
wherein the CTL inducing pept ide is 799 . 08 (HBenv3 09 „3^ 8 ) . 

28. A CTL inducing ^ from six to 
5 ^ acids wherein : at |ieast ; : 'ai'' majority of 1^ 

^cid^ of said CTL inducing peptide are homoipgotts to the 
bbrrespoi^ihg portion of 802.03 (HBc 91 . 1I q) h 
f oil bwing sequence : 
-^f]^ " [Seq. ID No. 4] 

id ^ 

I^^Trp-Phe-H J 

(0 v^i9 : :.-y The peptide of claim 28/ which is 
: ' : -{f^ : : : ^02 .03 (HBc 91 ^| 10 ) [Seq. ID No. 4] 
15 ^ ^ 

Leu^T^-Phe-His-Ile-Ser^Cys^^u-llxr-Phe . 

30 The peptide of claim 28, ■ which is • ■[ 
JB83 . 02 (HBc 9 2^ 101 ) [Seq. ID No. 5] 
20 Asn-Met-Gly-Le 

■^■^ i3 1 w The peptide of claim 28, which is 

■■::[., ■ (HBc 92 L 100 ) [Seq . ID No . 5] 

Ash-Met-Gly-Leu-Lys-Phe-Arg-Gln-Leu . 
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32. The peptide of claim 28, which is 
&B>i .03 (HBc 93 . 10 2) [Seq. ID No, 6] 

Met/^^ 


30 ; 33. A pharmaceutical composition for the treatment of 

hepatitis B virus infection/ which comprises a CTL inducing 
peptide accfbrding to claims 1, 5, 25 or 28 and a '■' 
: ;,'-V pharaaceiit ibal ly acceptable carrier. 

35 ; 34- A pharmaceutical con^osition if br the treatinent of 

• hepatitis B Vi^s infection cpii^ri 
i con j Ugate and at ; phy s i pi bg i ca 1 ly acceptable carrier. 
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*35 


35. A phkraaceut ical composition for tie treatment of 
Iheiipeir/iipid conj in a ph^siblogicaiily accept^le > 


■L^J/-^:::^ 3 6 • The pharmaceut ical composition of claim 35; 


'rM^i^jM^t . '^b\^CTI^T : - helper peptid con j iig^ate ' is acety|^ed- 

i -SB Were ♦ 

15 39 . The pharmaceutical composition of claim 34 / 

^j^^^n^j^^i^ - CTL indue ihg ; peptide is 923;27 (HBei^j^^x) • 

. ' • : "4 0 ; • ;• • ; • The; • ^axn^cetitical composition of clalii 34/ 


: : t : N : - : ^;:'f:'- pf -v6l^^^3A; r T^:': 

herein t^e T helper peptide is hepatitis B core peptide 
sel^rted from -the group TOnsilsting 


Wi^ahtte aire ' linked by a spacer molecule. ■. 

v%:^W 'pharmaceirtical- composition; of clilm 42 > 

^vv^v/£ whei^etin the spacer molecule; is comprised pf front one to ten 
;:aminp acid£ . ; 

' : t :';''; 4.4 , ; ;V,V:The. . : phkrma<ieut ical' compos it ion of plaim ; 40 f 

comprised of Al^-iQar-Ala . 


- ism 93/oyf64 pcrtvsn/vnis 

46. The pharmaceutic composition of ctlciim 36/ K 
wherein the T helper peptide is from t:etanus toxoid. 

47. The pharm^ of claim 33, ; : 

5 \- >^ereih^ carrier is liposome ^j-^p 

: ;-'V/A¥Vv^The pharmaceutical compositioh of claim 33; 
wherein the peptide is conjugated to the carrier . 

10 49, The pharmaceutical Iqompos^ of claim 48, 

wherein -the.. carrier is a -lipid V 

50. The phara of claim 49, 

wtier e Iri the 1 ipld is comprised of paimitic acid attached to 
15 epsllbn arid alpha amino groups of a Lys residue, wherein the 

Ly s is 1 inked to the amino terminus qf; the peptide by means of 
: \ a Ser-Ser : linker. /.. 

51- A method of treating hepatitis B infection, '4 
20 cbmpr is ing administering an effective amount of a CTL inducing 

p^tid^ kcbording to claims 1, 5 , 25 or 28 to ah HBV injected 

• host. • -, . . . : \ ./A-' Y*: }< .^ 'ti-ffi^ 

52 . The method of claim 51, wherein the inf ected ho 
25 has chronic hepatitis B infection. . 

53 ^ The method of claim 51 , wherein the infected host 

: : ^ has ; crixt e| / hepatitis; : Et : in fee t ion 

30 54. The method of claim 51, wherein the CTL in^cing^ 

peptide is administered pr ophy lact ical ly . 

55. A method of treating hepatitis B infection,- 
• cbmpr is Ing administering an e f f ectiv^ amoiiht o f a 
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..' ; . . - .. 65 . ^:;££\£ ,.:.£./:.' : \:fr-'? \ •- •'• • ■ 

\£;56^£:K method for ■ identify!^ ££:;£X 
'^£££.M:&£ susceptible to developing chronic hepatitis ^ 

:\,:'v : cqmpr is ing : £f[ : • ^'-'N ;;•>••- C^" ;f = 
'££\!^k% I .. incubating ij^hpB^rionu^ 

• 'i'p5 ■ ^ ^ interest with a ^ ■ jj^ig^^:^ 

■y : i^restr ict^d' . CTL response to ' h^atitis- B "virus r- find y <;y£X 
, : de^mining: t^ :tJie ; 

';, ^individual ■; to /.mpu^ 
:: £££-10-: / susceptib^ ' 

•: • 57 . • '^&&m&^a&' of clkim 5 6 r \ : ;?vrtier^ iii 
y£yti^ ;;: : ; ;are ; obtained uf rom ■ per^hera^ 

58. The Method of claim 57 f ^ 

/--^ ■ 

-S - . 59';' A peptide accoi^in^ :to claims "i^5 f . 25 28:.;%:. 

££■■■20 £X£'^^ich.-yi^ ^e^resse&^b^ 

• J-:£\X£X?^':- _ tiraris cr ip tibnai prombt or > a UNA s e<gpo^be Encoding '.jsaid 

I peptide , and a transcript ion terminator 

• . •25£-:- . 60. . A CTL/T he Iper/ 1 ip id conjugate co^rising a 

££££ff££££^ :^TL;; : induc^ 

30 :. peptide which is linked at its carboxy terminal end to the CTL ; ; ; 
.. ■ : inducing; peptide* 

62. The CTL/T helper/lipid coil j ij^ate of claim 61 , 

;/,,v,/ : ::wher^ 

•7:. W5 by a spacer ' : ;Bwl^cuiey\V ££££:£'^ 
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63 .-, The 

wherein mpiequle is* J^ys^ 

. peptide': by a spacer" mblecriiie •••v^;C : : 

65. The CTLi/T heipe^lipid con jugate of c 
whetein tte s CTL iri(^ 

10 . %. \.-:|.and:.;: : yie T helper pepf i<te is ; Aia|i^i^i^ 

■'. iby. : a sp^er molecule. 1 

: : 67 . The mL/T;Mii^T/Jt ipid 6ori j ugate : ' x :c) f bl aim- :'6'6 , : |: • 
;V "^erei^ 
^"^--^ and.i ; ;ihil,^ T help^ 

20 ;'v',.- ''jMi. The ctl/t iielpe^lip :of^j^^ 

•- y: ' : ;7 ; - • ; '? ::: - ; ''; : l;7 ::: ;;;' 

\ 69 A pharmaceutics trea^ • 

|: he£^titis B ihf ectioh whicfa^ c a CTL/T helpe^I^id 
25 con^ linked; CTt i : | ; 
. peptide* yiste? 'cr ; lij?id , ^aridv a; ; 'p)^^ 

. '.^v^e^iri' the • CTL inducing peptide is ^ ( • ) ••:7: : :f;^7f 


30 


: 71. 'v • The phainnaceiit^ /if - 

whe*6in ^e T help^ ^roiti 
th(^ ^ "^iP^So 


35 


:;;i:- :: :'72 : : • The ' pharaaceoit ical • ;• compos it ion; -^i f^lk^>'$9j^ : 
••^tein;;the : ^ 


peptide which is linked at its cartpxy terairial end tb/;-^W, : i"CTij' : 
inducing peptide. ■ 

.. .; : ^TSfV;: /.: Tli£ of claim 72 , . '-•-y 

: / • , whereir^ linked to th^ T helper ' 

-/ ; . peptide i^Sg^ ; 

;:, : ;';;ifaere^^ 
ld;, : >y..;:;: ; ; v peptide by a' ' ; spacer:;:mol£chri 

DNA cbn^ that comprises a transci^iptionai prqmbtqr , }"-ia:::pNA 

• ' sequence ^rido 

15 ■ . ; 1, ■ ">'S> : -r .251 ^i^^^T : ^help^ 

teminator/ each operably linked for egression of said CTL/T 
dbh j ungate ♦ • ••§;v ; : :; VW' 


76 . A CTL/T helper conjugate according to claim 7 

26 • .wherein ■ the/:c^ and the >r; 

. helper peptide ' is tetanus toxoid ( ^8^-84i ) •■■^^■■^ 

774^ ^ help^it c le-'i^jt 

wherein the inducing peptide 5 is linked to the T helper : 'W^i 
25 : . peptide by a spacer^m^ i::."; 

. 78 :v;.a;- method of treati^ B iniedtibh f 

mijiis^l^i^ CTlyiTT , 
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